FIGURE 1 

ACTGCACCTCGGTTCTATCGATTGAATTCCCCGGGGATCCTCTAGAGATCCCTCGACCTCGA' 
CCCACGCGTCCGGG.CCGGAGCAGCACGGCCGCAGGACCTGGAGCTCCGGCTGCGTCTTCCCG 
CAGCGCTACCCGCC ATG CGCCJGCCGCGCCGGGCCGCGCTGGGGCTCCTGCCGCTTCTGCTG 
CTGCTGCCGCCCGCGCCGGAGGCCGGCAAGAAGCCGACGCCCTGCCACCGGTGCCGGGGGCT 
GGTGGACAAGTTTAACCAGGGGATGGTGGACACCGCAAAGAAGAACTTTGGCGGCGGGAACA 
CGGCTTGGGAGGAAAAGACGCTGTCCAAGTACGAGTCCAGCGAGATTCGCCTGCTGGAGATC ■ 
CTGGAGGGGCTGTGCGAGAGCAGCGACTTCGAATGCAATCAGATGCTAGAGGCGCAGGAGGA 
GCACCTGGAGGCCTGGTGGCTGCAGCTGAAGAGCGAATATCCTGACTTATTCGAGTGGTTTT 
GTGTGAAGACACTGAAAGTGTGCTGCTCTCCAGGAACCTACGGTCCCGACTGTCTCGCATGC 
CAGGGCGGATCCCAGAGGCCCTGCAGCGGGAATGGCCACTGCAGCGGAGATGGGAGCAGACA 
GGGCGACGGGTCCTGCCGGTGCCACATGGGGTACCAGGGCCCGCTGTGCACTGACTGCATGG 
ACGGCTACTTCAGCTCGCTCCGGAACGAGACCCACAGCATCTGCACAGCCTGTGAC 
TGCAAGACGTGCTCGGGCCTGACC^ACAGAGACTGCGGCGAGTGTG/^GTG^^ • 
GGACGAGGGCGCCTGTGTGGATGTGGACGAGTGTGCGGCCGAGCCGCCTCCCTGCAGCGCTG 
CGCAGTTCTGTAAGAACGCCAACGGCTCCTACACGTGCGAAGAGTGTGACTCCAGCTGTGTG 
GGCTGCACAGGGGAAGGCGCAGGAAACTGTAAAGAGTGTATCTCTGGCTACGCGAGG^ 
CGGACAGTGTGCAGATGTGGACGAGTGCTCACTAGCAGAAAAAACCTGTGTGAGGAAAA^ 
\ AAAACTGCTACAAT ACTCCA,GGGAGCTACGTCTGTGTGTGTCCTGACGGCTTCGAAGi:U^ 
GAAGATGCCTGTGTGCCGCCGGCAGAGGCTGAAGCCACAGAAGGAGAAAGCCCGACACAGCT. 
GCCCTCCCGCGAAGACCTGTAATGTGCCGGACTTACCCTTTAAATTATTCAGAAGGATGTCC 
CGTGGAAAATGTGGCCCTGAGGATGCCGTCTCCTGCAGTGGACAGCGGCGGGGAGAdGCTGC 
CTGCTCTCTAACGGTTGATTCTCATTTGTCCCTTAAACAGCTGCATTTCTTGGTTGtTCTTA 
AACAGACTTGTATATTTTGATACAGTTCTTTGTAATAAAATTGACCATTGTAGGTAATCAGG 
AGGAAAAAAAAAAAAAAAAAAAAAAAAGGGCGGCCGCGACTCTAGAGTCGACCTGCAGAAGC 
TTGGCCGCCATGGCCCAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCA 
TCACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTC: 
ATCAA.TGTATCTTATCATGTCTGGATCGGGAATTAATTCGGCGCAGCACCATGGCCTGAAAT 
AACCTCTGAAAGAGGAACTTGGTTAGGTACCTTCTGAGGCGGAAAGAACCAGCTGTGGAATG 
TGTGTCAGTTAGGGTGTGGAAAGTCCCCAGGCTCCCCAGGAGGCAGAAGTATGCAAGCATGC 
ATCTCAATTAGTCAGCAACCCAGTTTT 



FIGURE 2 



xsubunit 1 of 1. 353 aa, 0 stop 
xMW: 38192, pi: 4 . 53 , ' NX (S/T) : 2 

mrlprraalgliiplllllppapeaakkptpchrcrglvdkpnqgmvdtakknfgggot 

lleileglcessdfecnqmleaqeehleawwlqlkseypdlfewfcvktlkvccspgtygpdclacqggsqrpc 

sgnghcsgdgsrqgdgscrchmgyqgplctdcmdgyfsslrwethsictacdescktcsgltnrdcgecevgW 

u:)egacvdvdec:aaepppcsaaqfcknangsytceecdsscvgctgegpgnckecisgyareh^ 

aektcvrkitencyntpgsyvcvcpdgfeetedacvppaeaeategesptq^ 

signal peptide: 
amino acids 1-24 

N-glycosylation sites. 

amino acids 190-194 and, 251-255. 

Glycosaminoglycan attachment sites - 
/..amino acids 149-153 and 155-159 . 

cAMP- and cGMP -dependent protein kinase phosphorylation site. 
. amino acids ' 2S-3 0." . 

Casein kinase II phosphorylation sites.' 

amino acids 58-62, 66-70/ 86-90,. 197-201, 210-214, 255-259, 295-299, 
.339-343 and 349-353 

Tyrosine kinase phosphorylation site. / . . . 

amino acids 3 03-310 

N-myristoylatibn sites. 

.amino acids . 44.-50 , 54 -60 55 -61, 81-87, 150-156, 158-164, 164-170, 252-258 
and 313-319 

Aspartic acid and asparagine hydroxylation site, 
amino acids 3 0 8.-3.20 

EGF-like domain cysteine pattern signature, 
amino acids 166-178 

Leucine zipper pattern, 
amino acids 94-116 



FIGURE 3 



CAGGTCCAACTGCACCTCGGTTCTATCGATTGAATTCCCCGGGGATCCTCTAGAGATCCCTC 
GACCtCGACCCACGCGTCCGCCAGGCCGGGAGGCGACGCGCCCAGCCGTCTAAACGGGAACA 
GCCCTGGCTGAGGGAGCTGCAGCGCAGCAGAGTATCTGACGGCGCCAGGTTGCGTAGGTGCG 
GCACGAGGAGTTTTCCCGGCAGCGAGGAGGTCCTGAGCAGC ATGG CCCGGAGGAGCGCCTTC. 
CCTGCCGCCGCGCTCTGGCTCTGGAGCATCCTCCTGTGCCTGCTGGCACTGCGGGCGGAGGC 
CGGGCCGCCGCAGGAGGAGAGCCTGTACCTATGGATCGATGCTCACCAGGCAAGAGTACTCA 
TAGGATTTGAAGAAGATATCCTGATTGTTTCAGAGGGGAAAATGGCACCTTTTACACATGAT 
TTCAGAAAAGCGCAACAGAGAATGCCAGCTATTCCTGTCAATATCCATTCCATGAATTTTAC 
CTGGCAAGCTGCAGGGCAGGCAGAATACTTCTATGAATTCCTGTCCTTGCGCTCCCTGGATA 
AAGGCATCATGGCAGATCCAACCGTCAATGTCCCTCTGCTGGGAACAGTGCCTCACAAGGCA 
TCAGTTGTTCAAGTTGGTTTCCCATGTCTTGGAAAACAGGATGGGGTGGCAGCATTTGAAGT 
GGATGTGATTGTTATGAATTCTGAAGGCAACACCATTCTCCAAACACCTCAAAATGCTATCT 
. TCTTTAAAACATGTCAACAAGCTGAGTGCCCAGGCGGGTGCCGAAATGGAGGCTTTTGTAAT 
GAAAGACGCATCTGCGAGTGTCCTGATGGGTTCCACGGACCTCACTGTGAGAAAGCCCTTTG 
TACCCGACGATGTATGAATGGTGGACTTTGTGTGACTCCTGGTTTCTGCATCTGCCCACCTG 
GATTCTATGGAGTGAACTGTGACAAAGCAAACTGCTCAACCACCTGCTTTAATGGAGGGACC 
TGTTTCTACCCTGGAAAATGTATTTGCCCTCCAGGACTAGAGGGAGAGCAGTGTGAAATCAG 
CAAATGCCCAdAACCCTGTCGAAATGGAGGTAAATGCATTGGTAAAAGCAAATGTAAGTGTT 
CCAAAGGTTACCAGGGAGACCTCTGTTCAAAGCCTGTCTGCGAGCCTGGCTGTGGTGCACAT 
GGAACCTGCCATGAACCCAACAAATGCCAATGTCAAGAAGGTTGGCATGGAAGACACTGC 
TAAAAGGTACGAAGCCAGCCTCATACATGCCCTGAGGCCAGCAGGCGCCCAGCTCAGGC^ 
ACACGCCTTCACTTAAAAAGGCCGAGGAGCGGCGGGATCCACCTGAATCCAATTACATCTGG 
TGAA CTCCGACATCTGAAACGTTTTAAGTTACACCAAGTTCATAGCCTTTGTTAACCTTTCA 
TGTGTTGAATGTTCAAATAATGTTCATTACACTTAAGAATACTGGCCTGAATTTTATTAGCT 
TCATTATAAATCACTGAGCTGATATTTACTCTTCCTTTTAAGTTTTCTAAGTACGTCTGTAG 
CATGATGGTATAGATTTTCTTGTTTCAGTGCTTTGGGACAGATTTTATATTATGTCAATTGA 
TCAGGTTAAAATTTTCAGTGTGTAGTTGGCAGATATTTTCAAAATTACAATGCATTTATGGT 
- GTCTGGGGGCAGGGGAACATCAGAAAGGTTAAATTGGGCAAAAATGCGTAAGTCACAAGAAT 
TTGGATGGTGCAGTTAATGTTGAAGTTACAGCATTTCAGATTTTATTGTCAGATATTTAGAT 
GTTTGTTACATTTTTAAAAATTGCTCTTAATTTTTAAACTCTCAATACAATATATTTTGACC. 
TTACCATTATTCCAGAGATTGLAGTATTAAAAAAAAAAAAATTACACTGTGGTAGTGGCATTT 
AAACAATATAATATATTCTAAACACAATGAAATAGGGAATATAATGTATGAACTTTTTGCA 
TGGCTTGAAGCAATATAATATATTGTAAACAAAACACAGCTCTTACCTAATAAACATTTTAT 
ACTGTTTGTATGTATAAAATAAAGGTGCTGCTTTAGTTTTTTGGAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAA?WiJ!AGGGCGGCCGCGACTCTAGAGTC 
CGCCATGGCCCAACTTGTTTATTGCAGCTTATAATG 



FIGURE 4 



></usr/seqdb2/sst/DNA/Dnaseqs .min/ss .DNA33 0 94 

><s\abunit 1 of 1, 379 - aa/ .0 stop 

xMW: 41528, pi; 7,97, NX(S/T): 2 
■ MiaJlRS AFPAAALWLWS I LLCLlJU-,RAEAGP PQEESLYLW 

MAPFTHDFRKAQQRMPAIPWIHSMNFTWQAAGQAEYFYEFLSLRSLDKGIM 
. GTVPHKASWQVGFPCLGKQDGVAAFEVDVIVMNSEGNTILQTPQNAIFFKTCQQAECPG^ 

RNGGFCNERRICECPDGFHGPHCEKALCTPRCMNGGLCVTPGFCICPPGFYGWCDK^ 

TCFNGGTCFYPGKCICPPGLEGEQCEISKePQPCRNGGKCIGKSKCKCSKGYQGDLCSKPVC. 
" EPGCGAHGTCHEPNKCQCQEGWHGRHCNKRYEASLIHALRPAGAQLRQHTPSLKKAEERRDP 

PESNYIW 

Signal 'peptide: 
amino acids 1-28. 

N-glycosylation site . 
amino acids 88-92, 245-249 

Casein kinase II phosphorylation site. 
. ari[iino acids 319-323 . . 

Tyrosine kinase phosphorylation site, 
amino. acids 370-378 

N-myristoylation sites. 

amino acids 184-190^, 185-191, 189-195, 315-321 

ATP /GTP -binding site motif A (P-loop), . . 
amino acids 285-293 



EOF- like domain 
amino acids 198- 



cysteine 
210, 230 



. pattern signature . 
-242, 262-274 , 2 94-306 , 



326-338 



FIGURE 5 



CGGACGCGTGGGCGTCCGGCGGTCGCAGAGCCAGGAGGCGGAGGCGCGCGGGCCAGCCTGGG 
CCCCAGCCCACACCTTCACCAGGGCCCAGGAGCCACCATGTGGCGATGTCCACTGGGGCTAC. 
TGCTGTTGCTGCCGCTGGCTGGCCACTTGGCTCTGGGTGCCCAGCAGGGTCGTGGGCGCCGG 
GAGCTAGCACCGGGTCTGCACCTGCGGGGCATCCGGGACGCGGGAGGCCGGTACTGCCAGGA 
GCAGGACCTGTGCTGCCGCGGCCGTGCCGACGACTGTGCCCTGCCCTACCTGGGCGCCATCT 
GTTACTGTGACCTCTTCTGCAACCGCACGGTCTCCGACTGCTGCCCTGACTTCTGGGACTTC 
TGCCTCGGCGTGCCACCCCCTTTTCCCCCGATCCAAGGATGTATGCATGGAGGTCGTATCTA 
TCCAGTCTTGGGAACGTACTGGGACAACTGTAACCGTTGCACCTGCCAGGAGAACAGGCAGT 

■ GGCATGGTGGATCCAGACATGATCAAAGCCATCAACCAGGGCAACTATGGCTGGCAGGCTGG 
GAACCACAGCGCCTTCTGGGGCATGACCCTGGATGAGGGCATTCGCTACCGCCtG^ 
TCCGCCCATCTTCCTCGGTCATGAACATGCATGAAATTTATACAGTGCTGAACCCAGGGGAG . 
GTGCTTCCCACAGCCTTCGAGGCCTCTGAGAAGTGGCCCAACCTGATTCATGAGCCTCTTGA 
CCAAGGCAACTGTGCAGGCTCCTGGGCCTTCTCCACAGCAGCTGTGGCATCCGATCGTGTCT 
CAATCCATTCTCTGGGACACATGACGCCTGTCCTGTCGCCCCAGAACCTGCTGTCTTGTGAC 
ACCCACCAGCAGCAGGGCTGCCGCGGTGGGCGTCTCGATGGTGCCTGGTGGTTCCTGCGTCG 

. CCGAGGGGTGGTGTCTGACCACTGCTACCCCTTCTCGGGCCGTGAACGAGACGAGGCTGGCC 
CTGCGCCCCCCTGTATGATGCACAGCCGAGCCATGGGTCGGGGCAAGGGCCAGGCCACTGCC 
CACTGCCCCAACAGCTATGTTAATAACAATGACATCTACCAGGTCACTCCTGTCTACCGCCT 

■ CGGCTCGAACGACAAGGAGATCATGAAGGAGCTGATGGAGAATGGCCCTGTCCAAGCCCTCA 
: TGGAGGTGCATGAGGACTTCTTCCTATACAAGGGAGGCATCTACAGCCACACGCCAGTGAGC 

CTTGGGAGGCCAGAGAGATACCGCCGGCATGGGACCCACTCAGTCAAGATCACAGGATGGGG 
AGAGGAGACGCTGCCAGATGGAAGGACGCTCAAATACTGGACTGCGGCCAACTCCTGGGGCC 
CAGCCTGGGGCGAGAGGGGCCACTTCCGCATCGTGCGCGGCGTCAATGAGTGCGACATCGAG 
AGCTTCGTGCTGGGCGTCTGGGGCCGCGTGGGCATGGAGGACATGGGTCATCACTGAGGCTG 
CGGGCACCACGCGGGGTCCGGCCTGGGATCCAGGCTAAGGGCCGGCGGAAGAGGCCCCAATG 
GGGCGGTGACCCCAGCCTCGCCCGACAGAGCCCGGGGCGCAGGCGGGCGCCAGGGCGCTAAT 
■CCCGGCGCGGGTTCCGCTGACGCAGCGCCCCGCCTGGGAGCCGCGGGCAGGCGAGACTGGCG 
- GAGCCCCCAGACCTCCCAGTGGGGACGGGGCAGGGCCTGGCCTGGGAAGAGCACAGCTGCAG 
ATCCCAGGCCTCTGGCGCCCCCACTCAAGACTACCAAAGCCAGGACACCTCAAGTCTCCAGC 
CCCAATACCCCACCCCAATCCCGTATTCTTTTTTTTTTTTTTTTAGACAGGGTCTTGCTCCG 
TTGCCCAGGTTGGAGTGCAGTGGCCCATCAGGGCTCACTGTAACCTCCGACTCCTGGGTTCA 
AGTGACCCTCCCACCTCAGCCTCTCAAGTAGCTGGGACTACAGGTGCACCACCACACCTGGC 
TAATTTTTGTATTTTTTGTAAAGAGGGGGGTCTCACTGTGTTGCCCAGGCTGGTTTCGAACT 
CCTGGGCTCAAGCGGTCCACCTGCCTCCGCCTCCCAAAGTGCTGGGATTGCAGGCATGAGCC 
ACTGCACCCAGCCCTGTATTCTTATTCTTCAGATATTTATTTTTCTTTTCACTGTTTTAAAA 
TAAAACCAAAGTATTGATAAAAAAAAA 



FIGtJRE 6 

></usr/seqdb2/sst:/DNA/Dnaseqs .min/ss . DNA33223 
xsubunit .1 of 1, 164 aa, .1 stop 

><MW: 18359, pi: 7 . 4 5 / ^^X (S/T) : 1 . , 

MWRCPLGLLLLLPIJ^GHLALGAQQGRGRREIAPGLHtiRGIRDAGGRY.CQEQDLG 
.ALPYLGAICYCDLFCNRTVSDCCPDFWDFCLGVPPPFPPIQGCMHGGRIYPVLGTYWDNCNR 
.CTCQENRQWHGGSRHDQSHQPGQLWLAGWEPQRLLGHDPG 

N-glycosylation site. 
■ amino acids 78-82, 161-165 

- ■ ' - •* * - ' ' ' "* ■ ■ • ' , 

Casein kinase II phosphorylation site . 

amino acids 80-84,. .117-121, 126-130,,- 169-173, .205-209, 
296-300, 411-415 ; 

N-rayristoylation site. 
. amino acids .2.1-27, 39-45, 44-50, 104-110 , 160 -164, 224 -230 , . 

- ■ -269-275, 378-384,. 442-448 

Amidation site. . 

amino acids 26-30, 318-322 • ' 



Eukaryotic thiol (cysteine) proteases histidine active site, 
amino acids 398-409 



FIGURE 7 



AGGCT.CCTTGGCCCTTTTTCCACAGCAAGCTTNTGCNATCCCGATTCGTTGTCTCAAATCCA 
ATTCTCTTGGGACACATNACGCCTGTCCTTTNGCCCCAGAACCTGCTGTCTTGTAGACCCAC 
CAGCAGCAGGGCTGCCGCGNTGGGCGTCTCGATGGTGCCTGGTGGTTCCTGCGTCGCCGAGG 
GNTGGTGTCTGACCACTGCTACCCCTTCTCGGGCCGTGAACGAGACGAGGCTGGCCCTGCGC 
. CCCCCTGTATGATGCACAGCCGAGCCATGGGTCGGGGCAAGCGCCAGGCCACTGCCCACTGC 
CCCAACAGCTATGTTAATAACAATGACATCTACCAGGTCACTCCTGTCTACCGCCTCGGCTC 
CAACGACAAGGAGATCATGAAGGAGCTGATGGAGAATGGCCCTGTCCAAGCCGTCATGGAGG 
TGCATGAGGACTTCTTCCTATACAAGGGAGGCATCTACAGCCACACGCCAGTGAGCCTTGGG 
AGGCCAGAGAGATACCGCCGGCATGGGACCCACTCAG 



FIGURE 8 



GCTGCTTGCCCTGTTGATGGCAGGCTTGGCCCTGCAGCCAGGCACTGCCCTGCTGTGCTACT 
CCTGCAAAGCCCAGGTGAGCAACGAGGACTGCCTGCAGGTGGAGAACTGCACGCAGCTGGGG 
GAGCAGTGCTGGACCGCGCGCATCCGCGCAGTTGGCCTCCTGACCGTCATCAGCAAAGGCTG 
CAGCTTGAACTGCGTGGATGACTCACAGGACTACTACGTGGGCAAGAAGAACATCACGTGCT 
GTGACACCGACTTGTGCAACGCCAGCGGGGCCCATGCCCTGCAGCCGGCTGCCGCCATCCTT 
GCGCTGCTCCCTGCACTCGGCCTGCTGCTCTGGGGACCCGGCCAGCTATAGGCTCTGGGGGG 
CCCCGCTGCAGCCCACACTGGGTGTGGTGCCCCAGGCCTCTGTGCCACTCCTCACAGACCTG 
GCCCAGTGGGAGCCTGTCCTGGTTCCTGAGGCACATCCTAACGCAAGTCTGACCATGTATGT 
CTGCACCCCTGTCCCCCACCCTGACCCTCCCATGGCCCTCTCCAGGACTCCCACCCGGCAGA 
TCAGCTCTAGTGACACAGATCCGCCTGCAGATGGCCCCTCCAACCCTCTCTGCTGCTGTTTC. 
CATGGCCCAGCATTCTCCACCCTTAACCCTGTGCTCAGGCACCTCTTCCCCCAGGAAGCCTT 
, CCCTGCCCACCCCATCTATGACTTGAGCCAGGTCTGGTCCGTGGTGTCCCCCGCACCCAGCA 
GGGGACAGGCACTCAGGAGGGCCCAG TAA AGGCTGAGATGAAGTGGACTGAGTAGAACTGGA 
GGACAAGAGTCGACGTGAGTTCCTGGGAGTCTCCAGAGATGGGGCCTGGAGGCCTGGrAGGAA 
GGGGCCAGGCCTCACATTCGTGGGGCTCCCTGAATGGCAGCCTGAGCACAGCGTAGGCCC^ 
. AATAAACACCTGTTGGATAAGCCAAAAAAA 




FIGURE 9 

MTHRTTTWARRTSRAVTPTCATPAGPMPCSRLPPSLRCSLHSACCSGDPASYRLWGAPLQPT 
LGWPQASVPLLTDLAQWEPVLVPEAHPNASLTMYVCTPVPHPDPPMALSRTPTRQISSSDT 
DPPADGPSNPLCCCFHGPAFSTLNPVLRHLFPQEAFPAHPIYDLSQVWSWSPAPSRGQALR 
-RAQ . ' ; ' ■ 

Signal peptide:, 
amino acids 1-4 7 

N-glycpsylation site . 

amino .acids 31-35, 74-78, 84-88 

Casein kinase XI phosphorylation site, 
amino acids . 22 -26 , 76-80 * 

N-myristoylation site, . 

amino acids 56-i60 . . 



Amidation site, 
amino acids 70-74 



FIGURE 10 



CCCACGCGTCCGAACCTCTCCAGCG ATGG GAGCCGCCCGCCTGGTGCCCAACCTCACTCTGT- 
GCTTACAGCTGCTGATTCTCTGCTGTCAAACTCAGTACGTGAGGGACCAGGGCGCCATGACC 
GAGCAGCTGAGCAGGCGGCAGATCCGCGAGTACCAACTCTACAGCAGGACCAGTGGCAAGCA 
CGTGCAGGTCACCGGGCGTCGCATCTCCGCCACCGCCGAGGACGGCAACAAGTTTGCCAAGC ^ 
TCATAGTGGAGACGGACACGTTTGGCAGCCGGGTTCGCATCAAAGGGGCTGAGAGTGAGAAG • 
TACATCTGTATGAACAAGAGGGGCAAGCTCATCGGGAAGCCCAGCGGGAAGAGCAAAGACTG 
CGTGTTCACGGAGATCGTGCTGGAGAACAACTATACGGCCTTCCAGAACGCCGGGCACGAGG 
GCTGGTTCATGGCCTTCACGCGGCAGGGGCGGCCCCGCCAGGCTTCCCGCAGCCGCCAGAAC 
CAGCGCGAGGCCCACTTCATCAAGCGCCTCTACCAAGGCCAGCTGCCCTTCCCCAACCACGC 
CGAGAAGCAGAAGCAGTTCGAGTTTGTGGGCTCCGCCCCCACCCGCCGGACCAAGCGCACAC 
GGCGGCCCCAGCCCCTCACG TAG TCTGGGAGGCAGGGGGCAGCAGCCCCTGGGCCGCCTCCC 
CACCCCTTTCCCTTCTTAATCCAAGGACTGGGCTGGGGTGGCGGGAGGGGAGCCAGATCCCC 
GAGGGAGGACCCTGAGGGCCGCGAAGCATCCGAGCCCCCAGCTGGGAAGGGGCAGGCCGGTG 
CCCCAGGGGCGGCTGGCACAGTGCCCCCTTCCCGGACGGGTGGCAGGCCCTGGAGAGGAACT 
GAGTGTCACCCTGATCTCAGGCCACCAGCCTCTGCCGGCCTCCCAG.CCGGGCTCCTGAAGCC 
V CGCTGAAAGGTCAGCGACTGAAGGCCTTGCAGACAACCGtCTGGAGGTGGCTGTCCTC 
TCTGCTTCTCGGATCTCCCTCAGTCTGCCCCCAGCCCCCAAACTCCTCCTGGCTAGACTGTA 
GGAAGGGACTTTTGTTTGTTTGTTTGTTTCAGGAAAAAAGAAAGGGAGAGAGAGGAAAATAG 
AGGGTTGTCCACTCCTGACATTCCACGACCCAGGCCTGCACCCCACCCCCAACTCCCAGCCC 
CGGAATAAAACCATTTTCCTGC 



FIGURE 11 



MGAARLLPNIiTLCLQLLILCCQTQYVRDQGAMTDQLSRRQIREYQLYSRTSGKHVQVTGRR 
SATAEDGNKFAKLIVETDTFGSRWIKGAESEKYICMNKRGKLIGKI'SGKSKDC 
^INYTAFQNARi^EGW.FMAFTRQGRPRQASRSRQNQREAHFIKRLYQGQLPF 
VGSAPTRRTKRTRRPQPLT ■ 

Signal peptide: 
amino acids 1-22 

N-glycosylation site, 
amino .acids 9-13 , . 12 6-130 

cAMP- and cGMP -dependent protein kinase piiosphorylation site, 
amino acids 60-64 

Casein kinase II phosphorylation site . 

amino acids 65-69 ■ . ;'\ ; . 



Tyrosine kinase phosphorylation 
amino acids 39-48, 89-97 

N-myristoylation site, 
amino acids ,69-75, 188-194 

Amidation site, 
amino acids 58-62 



site , 



HBGF/FGF family signature, 
amino acids 103-128. 



Q) 



FIGURE 12 ' 

ACTTGCCATCACCTGTTGCCAGTGTGGAAAAATTCTCCCTGTTGAATTTTTTGCACATGGAG 
GACAGCAGCAAAGAGGGCAACACAGGCTGATAAGACCAGAGACAGCAGGGAGATTATTTTAC : 
CATACGCCCTCAGGACGTTCCCTCTAGCTGGAGTTCTGGACTTCAACAGAACCCCATCCAGT ' ' 
CATTTTGATTTTGCTGTTTATTTTTTTTTTCTTTTTCTTTTTCCCACCACATTGTATTTTAT . - . 
TTCCGTACTTCAGAA ATG GGCCTACAGACCACAAAGTGGCCCAGCCATGGGGCTTTTTTCCT 
GAAGTCTTGGCTTATCATTTCCCTGGGGCTCTACTCACAGGTGTCCAAACTCCTGGCCTGCC . ' 
CTAGTGTGTGCCGCTGCGACAGGAACTTTGTCTACTGTAATGAGCGAAGCTTGACCTCAGTG ' 
CCTCTTGGGATCCCGGAGGGCGTAACCGTACTCTACCTCCACAACAACCAAATTAATAATGC. 
TGGATTTCCTGCAGAACTGCACAATGTACAGTCGGTGCACACGGTCTACCTGTATGGCAACC 
AACTGGACGAATTCCCCATGAACCTTCCCAAGAATGTCAGAGTTCTCCATTTGCAGGAAAAC 
AATATTCAGACCATTTCACGGGCTGCTCTTGCCCAGCTCTTGAAGCTTGAAGAGCTGCACCT .. 
GGATGACAACTCCATATCCACAGTGGGGGTGGAAGACGGGGCCTTCCGGGAGGCTATTAGCC - . 
TCAAATTGTTGTTTTTGTCTAAGAATCACCTGAGCAGTGTGCCTGtTGGGCTTCCTGTGGAC 
TTGCAAGAGCTGAGAGTGGATGAAAATCGAATTGCTGTCATATCCGACATGGCCTTCCAGAA 
TCTCACGAGCTTGGAGCGTCTTATTGTGGACGGGAACCTCCTGACCAACAAGGGTATCGCCG 
AGGGCACCTTCAGCCATCTCACCAAGCTCAAGGAATTTTCAATTGTACGTAATTCGCTGTCC . . 
CACCCTCCTCCCGATCTCCCAGGTACGCATCTGATCAGGCTCTATTTGCAGGACAACCAGAT 
AAACCACATTCCTTTGACAGCCTTCTCAAATCTGCGTAAGCTGGAACGGCTGGATATATCCA 
ACAACC^^ACTGCGGATGCTGACTCAAGGGGTTTTTGATAATCTCTCCAACCTGAAGC^ . ■ * . • 

ACTGCTCGGAATAACCCTTGGTTTTGTGACTGCAGTATTAAATGGGTCACAGAATGGCTCAA. ■': ' . 
ATATATCCCTTCATCTCTCAACGTGCGGGGTTTCATGTGCCAAGGTCCTGAACAAGTCCGGG 
GGATGGCCGTCAGGGAATTAAATATGAATCTTTTGTCCTGTCCCACCACGACCCCCGGCCTG . 
: CCTCTCTTCACCCCAGCCCCAAGTACAGCTTCTCCGACCACTCAGCCTCCCACCCTCTCTAT ■ 
TCCAAACCCTAGCAGAAGCTACACGCCTCCAACTCCTACCACATCGAAACTTCCCAGGATTC^' . . . 
CTGACTGGGATGGCAGAGAAAGAGTGACCCCACCTATTTCTGAACGGATCCAGCTCTCTATC... 
CATTTTGTGAATGATACTTCCATTCAAGTCAGCTGGCTCTCTCTCTTCACCGTGATGGCATA - : ' ; 
CAAACTCACATGGGTGAAAATGGGCCACAGTTTAGTAGGGGGCATCGTTCAGGAGCGCATAG 
TCAGCGGTGAGAAGCAACACCTGAGCCTGGTTAACTTAGAGCCCCGATCCACCTATCGGATT 
TGTTTAGTGCCACTGGATGCTTTTAACTACCGCGCGGTAGAAGACACCATTTGTTCAGAGGC 
CACCACCCATGCCTCCTATCTGAACAACGGCAGCAACACAGCGTCCAGCCATGAGCAGACGA . ' . 
CGTCCCACAGCATGGGCTCCCCCTTTCTGCTGGCGGGCTTGATCGGGGGCGCGGTGATATTT 
GTGCTGGTGGTCTTGCTCAGCGTCTTTTGCTGGCATATGCACAAAAAGGGGCGCTACACCTC 
CCAGAAGTGGAAATACAACCGGGGCCGGCGGAAAGATGATTATTGCGAGGCAGGCACCA^GA 
AGGACAi^CTCCATCCTGGAGATGACAGAAACCAGTTTTCAGATCGTCTCCTTAAATAACGAT 
CAACTCCTTAAAGGAGATTTCAGACTGCAGCCCATTTACACCCCAAATGGGGGCATTAATTA 
CACAGACTGCCATATCCCCAACAACATGCGATACTGCAACAGCAGCGTGCCAGACCTGGAGC 
ACTGCCATACGTGACAGCCAGAGGCCCAGCGTTATCAAGGCGGACAATTAGACTCTTGAGAA 
CACACTCGTGTGTGCACATAAAGACACGCAGATTACATTTGATAAATGTTACACAGATGCAT / 
TTGTGCATTTGAATACTCTGTAATTTATACGGTGTACTATATAATGGGATTTAAAAAAAGTG ■ 
. CTATCTTTTCTATTTCAAGTTAATTACAAACAGTTTTGTAACTCTTTGCTTTTTAAATCTT 



FIGURE 13 

MGLQTTKWPSHGAFFLKSWLIISLGLYSQVSKLLACPSVCRCDRNFVYOSTERSLTSVPLGIP^ 
EGVTVLYLHNNQIblNAGFPAELHNVQSVHTWLYGNQLDEFPMNL 
SRAAIAQLLKLEELHLDDNSISTVGVEDGAFREAISLKLLFLSKiraLSSVPV 
VDENRIAVISDMAFQNLTSLERLIVDGNLLTNKGIAEGTFSHLTKLKEFSIVRNSLSHP 
LPGTHL I RLYLQDNQ INH I P LTAF SNLRKLERLD I SI^QLRMLTQGVFDNLSNLKQLTARJ^ 
P WFCDC S I KWVTE WLKY I P S S IJSrVRG FMCQGP EQ WGMAWEL^^^ 

APSTASPTTQPPTLSIPNPSRSYTPPTPTTSKLPTIPDWDGRERVTPPISERIQLSIHFVND. 

TSIQVSWLSLFTVKAYKLTWKMGHSLVGGIVQERIVSGEKQHLSLVNLEPRSTYRICLVPL, 

DAFNYRAVEDT.ICSEATTHASYLNNGSNTASSHEQTTSHS^4GSPFLIAGLIGGAVIFVL^^ 

LSVFCWHMHKKGRYTSQK>JKYNRGRRKDDYCEAGTKKDNS ILEMTETSFQIVSI^^ 

DFRLQPIYTPNGGINYTDCHIPNNMRYCNSSVPDLEHCHT 

Signal peptide : 

amino acids 1-42 

TrcLnsmembrane domain: 

amino acids 542-561 

N-glycosylation site . 

amino acids 202-206, 298-302, 433-437, 521-525, ,635-639/ 
649-653 

Casein kinase II phosphorylation site . 

amino acids 204 -208 , . 40.7 -4.11 , 527-531, 593-597, 598-6.02 , ; 
651-655 

Tyrosine kinase phosphorylation site, 
amino acids 319-328 . 
. N-myristoylation site, 
amino acids 2-8, 60-66, 149-155, 213-219, 220-226, 294-300, 
522-528 , 545-551, 633-639 
Amidation site, 
amino acids 581-585. 
Leucine zipper pattern, 
amino acids 164-186 

Phospholipase A2 aspartic acid active site, 
amino acids 39-50 



FIGURE 14 



ACTTGGAGCAAGCGGCGGCGGCGGAGACAGAGGCAGAGGCAGAAGCTGGGGCTCCGTCCTCGCCTCCCACGAGC 

GATCCCCGAGGAGAGCCGCGGCCCTCGGCGAGGCGAAGAGGCCGACGAGGAAGACCCGGGTGGCTGCGCCCCTG 

CCTCGCTTCCCAGGCGCCGGCGGCTGCAGCCTTGCCCCTCTTGCTCGCCTTGAAA ATGG AAAAGATGCTCGCAG 

GCTGCTTTCTGCTGATCCTCGGACAGATCGTCCTCCTCCCTGCCGAGGCCAGGGAGCGGTCACGTGGGAGGTCC 

ATCTCTAGGGGCAGACACGCTCGGACCCACCCGCAGACGGCCCTTCTGGAGAGTTCCTGTGAGAACAAGCGGGC ■ 

AGACCTGGTTTTCATCATTGACAGCTCTCGCAGTGTCAACACCCATGACTATGCAAAGGTCAAGGAGTTCATCG 

TGGACATCTTGCAATTCTTGGACATTGGTCCTGATGTCACCCGAGTGGGCCTGCTCCAATATGGCAGCACTGTC 

AAGAATGAGTTCTCCCTCAAGACCTTCAAGAGGAAGTCCGAGGTGGAGCGTGCTGTCAAGAGGATGCGGCATCT 

GTCCACGGGCACCATGACTGGGCTGGCCATCCAGTATGCCCTGAACATCGCATTCTCAGAAGCAGAGGGGGCCC 

GGCCCCTGAGGGAGAATGTGCCACGGGTCATAATGATCGTGACAGATGGGAGACCTCAGGACTCCGTGGCCGAG 

GTGGCTGCTAAGGCACGGGACACGGGCATCCTAATCTTTGCCATTGGTGTGGGCCAGGTAGACTTC^ 

GAAGTCCATTGGGAGTGAGCCCCATGAGGACCATGTCTTCCTTGTGGCCAATTTCAGCCAGATTGAGACGCTGA 

CCTCCGTGTTCCAGAAGAAGTTGTGCACGGCCCACATGTGCAGCACCCTGGAGCATAACTGTGCCCACTTCTGC 

ATCAACATCCCTGGCTCATACGTCTGCAGGTGCAAACAAC^CTACTVTTCTCAACTC 

AATCCAGGATCTGTGTGGCATGGAGGACCACAACTGTGAGCAGCTCTGTGTGAATGTGCCGGGCTCCTTCGTCT 
GCCAGTGCTACAGTGGCTACGCCCTGGCTGAGGATGGGAAGAGGTGTGTGGCTGTGGACTACTGTGCCTCAGAA 
AACCACGGATGTGAACATGAGTGTGTAAATGCTGATGGCTCCTACCTTTGCCAGTGCCATGAAGGATTTGCTCT 
TAACCCAGATGAAAAAACGTGCACAAGGATCAACTACTGTGCACTGAACAAACCGGGCTGTGAGCATGAGTGCG 
TCAACATGGAGGAGAGCTACTACTGCCGCTGCCACCGTGGCTACACTCTGGACCCCAATGGCAAAACCTGC^ 
CGAGTGGACCACTGTGCACAGCAGGACCATGGCTGTGAGCAGCTGTGTCTGAACACGGAGGATTCCTTCGTCTG 
CCAGTGCTCAGAAGGCTTCCTCATCAACGAGGACCTCAAGACCTGCTCCCGGGTGGATTACTGCCTGCTGAGTG 
ACCATGGTTGTGAATACTCCTGTGTCAACATGGACAGATCCTTTGCCTGTCAGTGTCCTGAGGGACACGTGCTC . 
CGCAGCGATGGGAAGACGTGTGCAAAATTGGACTCTTGTGCTCTGGGGGACCACGGTTGTGAACATTCGTGTGT.. 
AAGCAGTGAAGATTCGTTTGTGTGCCAGTGCTTTrGAAGGTTATATACTCCGTGAAGATGGAAAAACCTGCAGAA 
GGAAAGATGTCTGCCAAGCTATAGACCATGGCTGTGAACACATTTGTGTGAACAGTGACGACTCATACACGTGC-. 
GAGTGCTTGGAGGGATTCCGGCTCGCTGAGGATGGGAAACGCTGCCGAAGGAAGGATGTCTGCAAATCAACCCA. 
. CCATGGCTGCGAACACATTTGTGTTAATAATGGGAATTCCTACATCTGCAAATGCTCAGAGGGATTTGTTCTAG 
CTGAGGACGGAAGACGGTGCAAGAAATGCACTGAAGGCCCAATTGACCTGGTCTTTGTGATCGATGGATCCAAG 
AGTCTTGGAGAAGAGAATTTTGAGGTCGTGAAGCAGTTTGTCACTGGAATTATAGATTCCTTGACAAT^ 
. CAAAGCCGCTCGAGTGGGGCTGCTCCAGTATTCCACACAGGTCCACACAGAGTTCACTCTGAGAAACTTCAACT 
CAGCCAAAGACATGAAAAAAGCCGTGGCCCACATGAAATACATGGGAAAGGGCTCTATGACTGGGCTGGCCCTG 
AAACACATGTTTGAGAGAAGTTTTACCCAAGGAGAAGGGGCCAGGCCCCTTTCCACAAGGGTGCCCAGAGCAGC 
CATTGTGTTCACCGACGGACGGGCTCAGGATGACGTCTCCGAGTGGGCCAGTAAAGCCAAGGCCAATGGTATCA ■ 
CTATGTATGCTGTTGGGGTAGGAAAAGCCATTGAGGAGGAACTACAAGAGATTGCCTCTGAGCCCACAAACAAG . 
CATCTCTTCTATGCCGAAGACTTCAGCACAATGQATGAGATAAGTGAAAAACTCAAGAAAGGCATCTGTGAAGC 
TCTAGAAGACTCCGATGGAAGACAGGACTCTCCAGCAGGGGAACTGCCAAAAACGGTCCAACAGCCAACAGAAT 
CTGAGCCAGTCACCATAAATATCtAAGACCTACTTTCCTGTTCTAATTTTGCAGTGCAACACAGATATC 
GAAGAAGACAATCTTTTACGGTCTACACAAAAGCTTTCCCATTCAACAAAACCTTCAGGAAGCCCTT^ 
AAAACACGATCAATGCAAATGTGAAAACCTTATAATGTTCCAGAACCTTGCAAACG^ 

CACAGCGCTTAGAAGAAATGACACAGAGAATGGAAGCCCTGGAAAATCGCCTGAGATACAG ATGA AGATTAGAA 

ATCGCGACACATTTGTAGT'ZATTGTATCACGGATTACAATGAACGCAGTGCAGAGCCCCAAAGCTCAGGCTATT 

GTTAAATCAATAATGTTGTGAAGTAAAACAATCAGTACTGAGAAACCTGGTTTGCCACAGAACAAAGACAAGAA 

GTATAGACTAACTTGTATAAATTTATCTAGGAAAAAAATCCTTCAGAATTCTAAGATGAATTTACCAGGTGAGA 

ATGAATAAGCTATGCAAGGTATTTTGTAATATACTGTGGACACAACTTGCTTCTGCCTCATCCTGCCTTAGTGT 

GCAATCTCZATTTGACTATACGATAAAGTTTGCACAGTCTTACTTCTGTAGAACACTGGCC^ 

TTTTaU'GTACTGGACTTTACCTTGATATATGTATATGGATGTATGCATAAAATCATAGGACATATGTACTTGTG 

GAACAAGTTGGATTTTTTATACAATATTAAAATTCACCACTTCAG 



FIGURE 15 

MEKMLAGCFLLI LGQ I VLLPAEARERSRGRS I SRGRHARTHPQTALLESSCENKRADLVFI I 

. DSSRSVNTHDYAKVKEFIVDILQFLDIGPDVTRVGLLQYGSTVKNEFSLKTFKRKSEVERAV 
KRMRHLSTGTMTGLAIQYALJSriAFSEAEGARPLREWPRVIMIVTDGRPQDSVAEV 
TGILIFAIGVGQVDFNTLKSIGSEPHEDHVFLVANFSQIETLTSVFQKKIiCTAHMCSTLEHN 

. CAHFCINIPGSYVCRCKQGYILNSDQTTCRIQDLCAMEDHNCEQLCVNVPGSFVCQCYSGYA 
IJ!^DGKRCVAVTDYCASENHGCEHECWADGSYLCQCHEGFAIJSrPDEKTCTRIN^ 
EHECVNMEESYYCRCHRGYTLDPNGKTCSRVDHCAQQDHGCEQLCIiNTEDSFVCQGSEGFLI 
NEDLKTCSRVDYCLLSDHGCEYSCVNMDRSFACQCPEGHVLRSDGKTCAKLDSCALGDHGCE 

•HSCVSSEDSFVCQCFEGYILREDGKTCRRKDVCQAIDHGCEHICVNSDDSYTCECLEGFRIiA 
EDGKIlCRRKDVCKSTHHGCEHICVlvn^GNSYICKCSEGFVLiAEDGRRCi^ 
GS KSLGEENFEWKQFVTGI IDSLTI S PKAARVGLLQYSTQVHTEFTLRNFNS AKDMKKAVA 
HMKYMGKGSMTGLALKHMFERSFTQGEGARPLSTRVPRAAIVFTDGRAQDDVSEWASKA^ 
GITMYAVGVGKAIEEELQEIASEPTNKHLFYAEDFSTMDEISEKIjKKGICEALEDSDGRQDS 
PAGELPKTVQQPTESEPVTINIQDLLSCSNFAVQHRYLFEEDNLLRSTQKLSHSTKPSGSPL 
EEKHDQGKCENLIMFQNLANEEVRKLTQRLEEMTQRMEALENRLRYR 
Signal peptide: 

amino acids 1-23 

N-glycosylation site . 

amino acids 221-225 

cAMP- and cGMP- dependent protein kinase phosphorylation site, 
amino acids 115-119, 606-6i0, 892-896 . 
Casein kinase II phosphorylation site. 

amino acids 49-53, 118-122, 149-153, 176-180, 223-227, . 
243-247, 401-405, 442-446, 501-505, 624-628, 673-677, 706-710,. \ 
780-784, 781-785, 819-823, 866-870 
N-myristoylation site. 

amino acids 133-139. 258-264, 299-305, 340-346, 453-459, 
494-500, 639-645, 690-696, 752-758, 792-798. 
Amldation site. 

amino acids 314-318, 560-564, 601-605 
Aspartic acid emd asparagine hydroxylation site, 
amino acids 253-265, . 294-306, 335-347, 376-388, 417-423, . 
. 458-464, 5.40-546, 581-587. 



FIGURE 16 



GGAGCCGCCCTGGGTGTCAGCGGCTCGGCTCCCGCGCACGCTCCGGCCGTCGCGCAGCCTCG 

GCACCTGCAGGTCCGTGCGTCCCGCGGCTGGCGCCCCTGACTCCGTCCCGGCCAGGGAGGGC 
CATGATTTCCCTCCCGGGGCCCCTGGTGACCAACTTGCTGCGGTTTTTGTTCCTGGGGCTGA 

. GTGCCCTCGCGCCCCCCTCGCGGGCCCAGCTGCAACTGCACTTGCCCGCCAACCGGTTGCAG 
GCGGTGGAGGGAGGGGAAGTGGTGCTTCCAGCGTGGTACACCTTGCACGGGGAGGTGTCTTC 
ATCCCAGCCATGGGAGGTGCCCTTTGTGATGTGGTTCTTCAAACAGAAAGAAAAGGAGGATC 
AGGTGTTGTCCTACATCAATGGGGTCACAACAAGCAAACCTGGAGTATCCTTGGTCTACTCC 
ATGCCCTCCCGGAACCTGTCCCTGCGGCTGGAGGGTCTCCAGGAGAAAGACTCTGGCCCCTA . 
CAGCTGCTCCGTGAATGTGCAAGACAAACAAGGCAAATCTAGGGGCCACAGCATCAAAACCT 
TAGAACTCAATGTACTGGTTCCTCCAGCTXZCTCCATCCTGCCGTCTCCAGGGTGTGCCCCAT 

. GTGGGGGCAAACGTGACCCTGAGCTGCCAGTCTCCAAGGAGTAAGCCCGCTGTCCAATACCA 
GTGGGATCGGCAGCTTCCATCCTTCCAGACTTTCTTTGCACCAGCATTAGATGTCATCCGTG 

: GGTCTTTAAGCCTCACCAACCTTTCGTCTTCCATGGGTGGAGTCTATGTCTGCAAGGCCCAC 
AATGAGGTGGGCACTGCCCAATGTAATGTGACG.CTGGAAGTGAGCACAGGGCGTGGAGCTGC 
AGTGGTTGCTGGAGCTGTTGTGGGTACCCTGGTTGGACTGGGGTTGCTGGCTGGGCTGGTCC 

. . TCTTGTACCACCGCCGGGGCAAGGCCCTGGAGGAGCCAGCCAATGATATCAAGGAGGATGCC 
ATTGCTCCCCGGACCCTGCCCTGGCCCAAGAGCTCAGACACAATCTCCAAGAATGGGACCCT 
TTCCTCTGTCACCTCCGCACGAGCCCTCCGGCCACCCCATGG.CCCTCCCAGGCCTGGTGCAT. 
TGACCCCCACGCCCAGTCTCTCCAGCCAGGCCCTGCCCTCACCAAGACTGCCCACGACAGAT 
GGGGCCCACCCTCAACCAATATCCCCCATCCCTGGTGGGGTTTCTTCCTCTGGCTTGAGCCG, 
CATGGGTGCTGTGCCTGTGATGGTGCCTGCCCAGAGTCAAGCTGGCTCTCTGGTATGATGAC 
CCCACCACTCATTGGCTAAAGGATTTGGGGTCTCTCCTTCCTATAAGGGTCACCTGTAGCAC 
AGAGGCCTGAGTCATGGGAAAGAGTCACACTCCTGACCCTTAGTACTCTGCCCCCACCTCTC. 
TTTACTGTGGGAAAACCATCTCAGTAAGACCTAAGTGTCCAGGAGACAGAAGGAGAAGAGGA. 
AGTGGATCTGGAATTGGGAGGAGCCTCCACCCACCCCTGACTCCTCCTTATGAAGCCAGCTG 
CTGAAATTAGCTACTCACCAAGAGTGAGGGGCAGAGACTTCCAGTCACTGAGTCTCCCAGGC 
CCCCTTGATCTGTACCCCACCCCTATCTAACACCACCCTTGGCTCCCACT.CCAGCTCCCTGT 
ATTGATATAACCTGTCAGGCTGGCTTGGTTAGGTTTTACTGGGGCAGAGGATAGGGAATCTC 
TTATTAAAACTAACATGAAATATGTGTTGTTTTCATTTGCAAATTTAAATAAAGATACATAA 
TGTTTGTATGAAAAA 



. : ■ ' FIGURE 17 

MISLPGPLVTNLLRFLFLGLSAIJ!%lPPSRAQLQLHLPANRLQAVEGGEVV^ 
SQPWEVPFVMWFFKQKEKEDQVLSYINGVTTSKPGVSLVYSMPSRJ^TLSLRLEGL^ 
. SCSVNVQDKQGKSRGHS IKTLELbTVXiVPPAPPSCRLQGVPHVGANVTLSCQ PRSKPAVQYQ 
WDRQLPSFQTFFAPALDVIRGSLSLTNLSSSMAGVWCKAHNEVGTAQCNVTLEVSTGPGA^ 
WAGAWGTLVGLGLLAGLVLLYHRRGKALEE PAND I KEDAI APRTLPWPKS SDT I S KNGTL 
S SVTSARALRPPHGP PRPGALTPTPSLS SQALP S PRLPTTDGAHPQP I S P I PGGVS S SGLSR 
MGAVPVMVPAQSQAGS LV 
Signal peptide: 
amino .acids .1-29 

TransmembraLne domain: 
amino acids 245-267 • 

N-glycosylation site . 

amino acids 10.8-112 , 169-173 , 213-217, 236-240V 307-311 
N-myristoylation site. 

amino acids .90-96, 167.-173, 220-226, 231-237, .■252-2.58.,. 
256-262, 262-268, 308-314, 363-369, 364-370 

Prokaryotic membrane lipoprotein lipid attachment site • 
amino acids 164-175 



FIGURE 18 



cgccaccactgcggccaccgccaatgaaacgcctcccgctcctagtggttttttccactttg 

ttgaattgttcctatactcaaaattgcaccaagacaccttgtctcccaaatgcaaaatgtga 

aatacgcaatggaattgaagcctgctattgcaacatgggattttcaggaaatggtgtcacaa 

tttgtgaagatgataatgaatgtggaaatttaactcagtcctgtggcgaaaatgctaattgc . 

actaacacagaaggaagttattattgtatgtgtgtacctggcttcagatccagcagtaacca 

agac aggtttatcactaatgatggaaccgtctgtatagaaaatgtgaatgcaaactgccatt 

tagataatgtctgtatagctgcaaatattaataaaactttaacaaaaatcagatccataaaa 

gaacctgtggctttgctacaagaagtctatagaaattctgtgacagatctttcaccaacaga . 

tataattacatatatagaaatattagctgaatcatcttcattactaggttacaagaacaaca 

ctatctcagccaaggacaccctttctaactcaactcttactgaatttgtaaaaaccgtgaat 

aattttgttcaaagggatacatttgtagtttgggacaagttatctgtgaatcataggagaac ■ 

acatcttacaaaactcatgcacactgttgaacaagctactttaaggatatcccagagcttcc 

aaaagaccacagagtttgatacaaattcaacggatatagctctcaaagttttcttttttgat' 

tcatataacatgaaacatattcatcctcatatgaatatggatggagactacataaatatatt . 

tccaaagagaaaagctgcatatgattcaaatggcaatgttgcagttgcatttttatattata 

AGAGTATTGGTCCTTTGCTTTCATCZATCTGACAACTTCTTATTGAAACCTCAAAATTATGAT 

aattctgaagaggaggaaagagtcatatcttcagtaatttcagtctcaatgagctcaaaccc 
acccacattatatgaacttgaaaaaataacatttacattaagtcatcgaaaggtcacagata 
ggtataggagtctatgtgcattttggaattactcacctgataccatgaatggcagctggtct 
tcagagggctgtgagctgacatactcaaatgagacccacacctcatgccgctgtaatcacct 
gacacattttgcaattttgatgtcctctggtccttccattggtattaaagattataatattc 
ttacaaggatcactcaactaggaataattatttcactgatttgtcttgccatatgcattttt 
accttctggttcttcagtgaaattcaaagcaccaggacaacaattcacaaaaatctttgctg 
tagcctatttcttgctgaacttgtttttcttgttgggatcaatacaaatactaataagctct 
tctgttcaatcattgccggactgctacactacttctttttagctgcttttgcatggatgtgc 

ATTGAAGGCATACATCTCT ATCTCATTGTTGTGGGTGTCATCTACAACAAGGGATTTTTGCA 

CAAGAATTTTTATATCTTTGGCTATCTAAGCCCAGCCGTGGTAGTTGGATTTTCGGCAGCAC 

TAGGATACAGATATTATGGCACAACCAAAGTATGTTGGCTTAGCACCGAAAACAACTTTATT 

TGGAGTTTTATAGGACCAGCATGCCTAATCATTCTTGTTAATCTCTTGGCTTTTGGAGTCAT 

CATATACAAAGTTTTTCGTCACACTGCAGGGTTGAAACCAGAAGTTAGTTGCTTTGAGAACA 

TAAGGTCTTGTGCAAGAGGAGCCCTCGCTCTTCTGTTCCTTCTCGGCACCACCTGGATCTTT: 

GGGGTTCTCCATGTTGTGCACGCATCAGTGGTTACAGCTTACCTCTTCACAGTCAGCAATGC 

TTTCCAGGGGATGTTCATTTTTTTATTCCTGTGTGTTTTATCTAGAAAGATTCAAGAAGAAT 

ATTACAGATTGTTCAAAAATGTCCCCTGTTGTTT IGGATCTTTAAGGTAAACATAGAGAATG 

GTGGATAATTACAACTGCACAAAAATAAAAATTCCAAGCTGTGGATGACCAATGTATAAAAA 

TGACTCATCAAATTATCCAATTATTAACTACTAGACAAA?^GTATTTTAAATCAGTTTTTCT 

GTTTATGCTATAGGAACTGTAGATAATAAGGTAAAATTATGTATCATATAGATATACTATGT 

TTTTGTATGTGAAATAGTTCTGTCAAAAATAGTATTGCAGATATTTGGAAAGTAATTGGTTT 

CTCAGGAGTGATATCACTGCACCCAAGGAAAGATTTTCTTTCTAACACGAGAAGTATATGAA 

TGTCCTGAAGGAAACCACTGGCTTGATATTTCTGTGACTCGTGTTGCCTTTGAAACTAGTCC 

CCTACCACCTCGGTAATGAGCTCCATTACAGAAAGTGGAACATAAGAGAATGAAGGGGCAGA 

ATATCAAACAGTGAAAAGGGAATGATAAGATGTATTTTGAATGAACTGTTTTTTCTGTAGAC 

TAGCTGAGAAATTGTTGACATAAAATAAAGAATTGAAGAAACACATTTTACCATTTTGTGAA 

TTGTTCTGAACTTAAATGTCCACTAAAACAACTTAGACTTCTGTTTGCTAAATCTGTTTCTT 

TTTCTAATATTCTAAAAAAAAAAAAAAGGTTTACCTCCACAAATTGAAAAAAAAAAAA^^ 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 



FIGURE 19 



MKRLPLLVVFSTLLNCSYTQNCTKTPCLPNAKCEIRNGIEACYCNMGFSGNGVTICEDDNEC 
GNLTQSCGENANCTNTEGSYYCMCVPGFRSSSNQDRFITNDGTVCIENWANCHL^ 
NINKTLTKIRSIKEPVALLQEVYRNSVTDLSPTDIITYIEILAESSSLLGYKNNTIS^ 
SNSTLTEFVKTVNNFVQRDTFVWDKLSVNHRRTHLTKIjMH 

NSTD I ALKVF FFDS YNMKH I HPHMNMDGD Y I N I F P KRKAAYDSNGNVAVAFL YYKS I 

SSDNFLLKPQNYDNSEEEERVISSVISVSMSSNPPTLYELEKITFTLSHRKVTDRYRSLCAF 

WNYSPDTMNGSWSSEGCELTYSNETHTSCRCNHLTHFAILMSSGPSIGIKDYNILTRITQ^^ 

IIISLICLJiLlCIFTFWFFSRIQSTRTTIHKNLCCSLFIAELVFLVGINTNTNKLFCSIIAGL 

LHYFFLAAFAWMC I EGIHLYL I WGVI YNKGFLHKNFY I FGYLS PAVWGFSAALGYRYYGT 

TKVCWLSTEISTNFIWSFIGPACLI ILVlSniiLAFGVI I YKVFRHTAGLKPEVSC^ 

LALLFLLGTTWIFGVLHVVHASVVTAYLFTVSNAFQGMFIFLFLCVLSRKIQEEYYRLFK^ 

PCCFGCLR 

signal peptide: 

amino acids 1-19 

T r an smemb r ane doma in : 

amino acids 430-450, 465-486, 499-513, 535-549, 573-593, 
. 619-636, 648-664 . 

N-glycosylation site. ' 
amino acids 15-19, 21-25, 64-68,. 74-78, 127-131, 177.-181,. 
.188-192, 24.9-253, 381-385 395-399 
Glycosaminoglycan attachitient site, 

amino. acids 49-53 . ' 

cAMP- and cGMP -dependent protein kinase phosphorylation site, 
amino acids 3 60-3 64 

Casein kinase II phosphorylation site. 

amino acids 54-58, 68-72, 76-80, 94-98, 135-139, 150-154,. 
155-159, 161-165, 181-185, 190-194, 244-248, 310-314, 325-329, 
346-350, 608-612 

Tyrosine kinase phosphorylation site, 
amino acids 36-44, 669-677, 670-678 
N-myris toylation site. 

amino acids 38-44, 50-56, 52-58, 80-86,- 382-388, 388-394, 
434-440, 480-486, 521-527 

Aspartic acid and asparagine hydroxylation site, 
amino acids 75-87 



« FIGURE 20 

TGGAAACATATCCTCCCTCATATGAATATGGATGGAGACTACATAAATATATTTCC^^ 

AAAAGCCGGCATATGGATTCAAATGGCAATGTTGCAGTTGCATTTTTATATTATAAGAGTAT 

TGGTCCCTTTGCTTTCATCATCTGACAACTTCTTATTGAAACCTCAAAATTATGATAATTCT 

GAAGAGGAGGAAAGAGTCATATCTTCAGTAATTTCAGTCTCAATGAGCTCAAACCCACCC^ 

ATTATATGAACTTGAAAAAATAACATTTACATTAAGTCATCGAAAGGTCACAGATAGGTATA 

GGAGTCTATGTGGCATTTTGGAATACTCACCTGATACCATGAATGGCAGCTGGTCTTCAGAG 

GGCTGTGAGCTGACATACTCAAATGAGACCCACACCTCATGCCGCTGTAATCACCTGACACA 

TTTTGCAATTTTGATGTCCTCTGGTCCTTCCATTGGTATTAAAGATTATAATATTCTTACAA 

GGATCACTCAACTAGGAATAATTATTTCACTGATTTGTCTTGCCATATGCATTTTTACCTTC 

TGGTTCTTCAGTGAAATTCAAAGCACCAGGA 



FIGURE 21 



.GCTCCCAGCCAA.GAACCTCGGGGCCGCTGCGCGGTGGGGAGGAGTTCCCCGAAACCCGGCGG 
CTAAGCGAGGCCTCCTCCTCCCGCAGATCCGAACGGCCTGGGCGGGGTCACCCCGGCTGGGA . . 
CAAGAAGCCGCCGCCTGCCTGCCCGGGCCCGGGGAGGGGGCTGGGGCTGGGGCCGGAGGCGG 
GGTGTGAGTGGGTGTGTGCGGGGGrGCGGAGGCTTGATGCAATCCCGATAAGAAATGCTCGGG 
TGTCTTGGGCACCTACCCGTGGGGCCCGTAAGGCGCTACTATATAAGGCTGCCGGCCCGGAG 
CCGCCGCGCCGTCAGAGCAGGAGCGCTGCGTCCAGGATCTAGGGCCACGACCATCCCAACCC 
GGCACTCACAGCCCCGCAGCGCATCCCGGTCGCCGCCCAGCCTCCCGCACCCCCATCGCCGG 
AGCTGCGCCGAGAGCCCCAGGGAGGTGCC ATG CGGAGCGGGTGTGTGGTGGTCCACGTATGG . 
ATCCTGGCCGGCCTCTGGCTGGCCGTGGCCGGGCGCCCCCTCGCCTTCTCGGACGCGGGGCC 
CCACGTGCACTACGGCTGGGGCGACCCCATCCGCCTGCGGCACCTGTACACCTCCGGCCCCC 
ACGGGCTCTCCAGCTGGTTCCTGCGCATCCGTGCCGACGGCGTCGTGGACTGCGCGCGGGGC 
CAGAGCGCGCACAGTTTGCTGGAGATCAAGGCAGTCGCTCTGCGGACCGTGGCCATCAAGGG 
CGTGCACAGCGTGCGGTACCTCTGCATGGGCGCCGACGGCAAGATGCAGGGGCTGGTTCAGT 
ACTCGGAGGAAGACTGTGCTTTCGAGGAGGAGATCCGCCCAGATGGCTACAATGTGTACCGA 
TCCGAGAAGCACCGCCTCCCGGTCTCCCTGAGCAGTGCCAAACAGCGGCAGCTGTACAAGAA 
. CAGAGGCTTTCTTCCACTCTCTCATTTCCTGCCCATGCTGCCCATGGTCCCAGAGGAGCCTG 
AGGACCTCAGGGGCCACTTGGAATCTGACATGTTCTCTTCGCCCCTGGAGACCGACAGCATG 
..GACCCATTTGGGCTTGTCACCGGACTGGAGGCCGTGAGGAGTCCCAGCTTTGAGAAGTAACT 
GAGACCATGCCCGGGCCTCTTCACTGCTGCCAGGGGCTGTGGTACCTGCAGCGTGGGGGACG 
TGCTTCTACAAGAACAGTCCTGAGTCCACGTTCTGTTTAGCTTTAGGAAGAAACATCTAGAA 
GTTGTACATATTCAGAGTTTTCCATTGGCAGTGCCAGTTTCTAGCCAATAGACTTGTCTGAT . 
CATAACATTGTAAGCCTGTAGCTTGCCCAGCTGCTGCCTGGGCCCCCATTCTGCTGCCTCGA 
GGTTGCTGGACAAGCTGCTGCACTGTCTCAGTTCTGCTTGAATACCTCCATCGATGGGGAAC 
TCACTTCCTTTGGAAAAATTCTTATGTCAAGCTGAAATTCTCTAATTTTTTCTCATCACTTC 
CCCAGGAGCAGCCAGAAGACAGGCAGTAGTTTTAATTTCAGGAACAGGTGATCCACTGTGTA 
. AAACAGCAGGTAAATTTCACTCAACCCCATGTGGGAATTGATCTATATCTCTACTTCCAGGG 
ACCATTTGCCCTTCCCAAATCCCTCCAGGCCAGAACTGACTGGAGCAGGCATGGCCCACCAG 
GCTTCAGGAGTAGGGGAAGCCTGGAGCCCCACTCCAGCCCTGGGACAACTTGAGAATTCCCC 
CTGAGGCCAGTTCTGTCATGGATGCTGTCCTGAGAATAACTTGCTGTCCCGGTGTCACCTGC 
TTCCATCTCCCAGCCCACCAGCCCTCTGCCCACCTCACATGCCTCCCCATGGATTGGGGCCT 
CCCAGGCCCCCCACCTTATGTCAACCTGCACTTCTTGTTCAAAAATCAGGAAAAGAAAAGAT 
TTGAAGACCCCAAGTCTTGTCAATAACTTGCTGTGTGGAAGCAGCGGGGGAAGACCTA.GAAC 
CCTTTCCCCAGCACTTGGTTTTCCAACATGATATTTATGAGTAATTTATTTTGATATGTACA 
TCTCTTATTTTCTTACATTATTTATGCCCCCAAATTATATTTATGTATGTAAGTGAGGTTTG 
TTTTGTATATTAAAATGGAGTTTGTTTGT 




FIGURE 22 

MRSGCVVVHWILAGLWI^VAGRPLAFSDAGPHVHYGWGDPiRL 
RADGVVDCARGQSAHSLLEIKAVALRTVAIKGVHSVRYLCMGADGKMQG 
. EIRPDGYNVYRSEKHRLPVSLSSAKQRQLYKmGFLPLSHFLP^4LPMVPEEPEDLRGH 
MF S S P LETDS MD P FGLVTGLEAVRS P S FEK 

Signal peptide: 
; amino acids 1-22 

Casein kinase II pttosphorylation site, 
• amino .acids 78-82,. 116-120, 190-194, 204-208 - 

N-myristoylation site. 

amino acids 15-21, 54-60, 66-72, 201-207 . . 



Prolcaryotic membrane lipoprotein lipid attachment site, 
amino acids 48-59 ' 



FIGURE 23 



CCCAGAAGTTCAAGGGCCCCCGGCCTCCTGCGCTCCTGCCGCCGGGACCCTCGACCTCCTCA . 
GAGCAGCCGGCTGCCGCCCCGGGAAGATGGCGAGGAGGAGCCGCCACCGCCTCCTCCTGCTG 
CTGCTGCGCTACCTGGTGGTCGCCCTGGGCTATCATAAGGCCTATGGGTTTTCTGCCCCAAA 
AGACCAACAAGTAGTCACAGCAGTAGAGTACCAAGAGGCTATfTTAGCCTGCAAAACCCCAA 
AGAAGACTGTTTCCTCCAGATTAGAGTGGAAGAAACTGGGTCGGAGTGTCTCCTTTGTCTAC. 
, TATC?^CAGACTCTTCAAGGTGATTTTAAAAATCGAGCTGAGATGATAGATTTCAATATCCG . 
GATCAAAAATGTGACAAGAAGTGATGCGGGGAAATATCGTTGTGAAGTTAGTGCCCCATCTG 
AGCAAGGCCAAAACCTGGAAGAGGATACAGTCACTCTGGAAGTATTAGTGGCTCCAGCAGTT 
CCATCATGTGAAGTACCCTCTTCTGCTCTGAGTGGAACTGTGGTAGAGCTACGATGTCAAGA 
CAAAGAAGGGAATCCAGCTCCTGAATACACATGGTTTAAGGATGGCATCCGTTTGCTAGAAA. 
ATCCCAGACTTGGCTCCCAAAGCACCAACAGCTCATACACAATGAATACAA^ 
CTGCAATTTAATACTGTTTCCAAACTGGACACTGGAGAATATTCCTGTGAAGCCCGCAATTC. 
TGTTGGATATCGCAGGTGTCCTGGGAAACGAATGCAAGTAGATGATCTCAACATAAGTGGCA 
; TCATAGCAGCCGTAGTAGTTGTGGCCTTAGTGATTTCCGTTTGTGGCCTTGGTGTATGCTAT 
.GCTCAGAGGAAAGGCTACTTTTCAAAAGAAACCTCCTTCCAGAAGAGTAATTCTTCATCTAA 
AGCCACGACAATGAGTGAAAATGTGCAGTGGCTCACGCCTGTAATCCCAGCACTTTGGAAGG 
. CCGCGGCGGGCGGATCACGAGGTCAGGAGTTCTAGACCAGTCTGGCCAATATGGTGAAACCC 
CATCTCTACTAAAATACAAAAATTAGCTGGGCATGiGTGGCATGTGCCTGCAGTTCCAGCTGC 
TTGGGAGACAGGAGAATCACTTGAACCCGGGAGGCGGAGGTTGCAGTGAGCTGAGATCACGC 
CACTGCAGTCCAGC CTGGGTAACAGAGCAAGATTCCATCTCAAAAAATAAAATAAAT 
. AATAAATACTGQTTTTTACCTGTAGAATTCTTACAATAAATATAGCTTGATATTC 
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MARRSRHRLLLLLLRYLWALGYHKAYGFSAPKDQQVVTAVEYQEAII^ 

WKKLGRSVSFVYYQQTLQGDFKNPAEMIDFNIRIKNVTRSDAGKYRCEVS^^ 

TVTLEVLVAPAVPSCEVPSSALSGTVyELRCQDKEGNPAPEYTWFKDGIRLLENP^ 

NSS YTMNTKTGTLQFNTVSIOiDTGEYSCEARNSVGYRRCPGKIlMQV^ SGI lAAVVWA 

LVISVCGLGVCYAQRKGYFSKETSFQKSNSSSKATTMSENVQWLTPVIPALWKAAAGGSRGQ 

EF. • • 

Signal peptide: 
amino acids 1-20 

T r am smemb r ane domain: 

amino acids: 130-144, 238-258 

N-glycosylation site . / 
amino acids 98-102, 187-191,. 236-240, , 277-281- 

Casein kinase II phosphorylation site • 

amino acids 39-43, 59-63, 100-104, 149-153 , 205-209, .284-288 
N-myristoylation site. 

amino acids 182-188, 239-245, 255-261, 257-263, 305-311 



Atnidation^ site, 
amino acids 226-230 



• 



9 
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GACATGGGAGGTGGGCTAGCACTGAAACTGCTTTTCAAGACGAGGAAGAGGAGGAGAAAGAG 
AAAGAAGAGGAAGATGTTGGGCAACATTTATTTAACATGCTCCACAGCCCGGACCCTGGCAT- 
CATGCTGCTATTCCTGCAAATACTGAAGAAGCATGGGATTTAAATATTTTACTTCTAAATAA 
ATGAATTACTCAATCTCCTATGACCATCTATACATACTCCACCTTCAAAAAGTACATCAATA 
TTATATCATTAAGGAAATAGTAACCTTCTCTTCTCCAATATGCATGACATTTTTGGACAATG 
CAATTGTGGCACTGGCACTTATTTCAGTGAAGAAAAACTTTGTGGTTCTATGGCATTCATCA 
TTTGACAAATGCAAGCATCTTCCTTATCAATCAGCTCCTATTGAACTTACTAGCACTGACTG 
TGGAATCCTTAAGGGCCCATTACATTTCTGAAGAAGAAAGCTAAG ATGA AGGACATGCCACT 
CCGAATTCATGTGCTACTTGGCCTAGCTATCACTACACTAGTACAAGCTGTAGATAAAAAAG 
TGGATTGTCCACGGTTATGTACGTGTGAAATCAGGCCTTGGTTTACACCCAGATCCATTTAT 
ATGGAAGCATCTACAGTGGATTGTAATGATTTAGGTCTTTTAACTTTCCCAGCCAGATTGCC . 
AGCTAACACACAGATTCTTCTCCTACAGACTAACAATATTGCAAAAATTGAATACTCCACAG 
ACTTTCCAGTAAACCTTACTGGCCTGGATTTATCTCAAAACAATTTATCTTCAGTCACCAAT 
ATTAATGTAAAAAAGATGCCTCAGCTCCTTTCTGTGTACCTAGAGGAAAACAAACTTACTGA 
ACTGGCTGAAAAATGTCTGTCCGAACTGAGCAACTTACAAGAACTCTATATTAATCACAACT . 
TGCTTTCTACAATTTCACCTGGAGCCTTTATTGGCCTACATAATCTTCTTCGACTTCATCTC 
AATTCAAATAGATTGCAGATGATCAACAGTAAGTGGTTTGATGCTCTTCCAAATCTAGAGAT 
TCTGATGATTGGGGAAAATCCAATTATCAGAATCAAAGACATGAACTTTAAGCCTCTTATCA 
ATCTTCGCAGCCTGGTTATAGCTGGTATAAACCTCACAGAAATACCAGATAACGCCTTGGTT 
GGAGTGGAAAACTTAGAAAGCATCTCTTTTTACGATAACAGGCTTATTAAAGTACCCCATGT. 
TGCTCTTCAAAAAGTTGTAAATCTCAAATTTTTGGATCTAAATAAAAATCCTATTAATAGAA 
TACGAAGGGGTGATTTTAGCAATATGCTACACTTAAAAGAGTTGGGGATAAATAATATGCCT 
GAGCTGATTTCCATCGATAGTCTTGCTGTGGATAACCTGCCAGATTTAAGAAAAATAGAAGG 
TACtAACAACCCTAGATTGTCTTACATTCACCCCAATGCATTTTTCAGACTCCCCAAGCTGG 
AATCACTCATGCTGAACAGCAATGCTCTCAGTGCCCTGTACCATGGTACCATTGAGTCTCTG 
CCAAACCTCAAGGAAATCAGCATACACAGTAACCCCATCAGGTGTGACTGTGTCATCCGTTG 
GATGAACATGAACAAAACCAACATTCGATTCATGGAGCCAGATTCACTGTTTTGCGTGGACC. 
CACCTGAATTCCAAGGTCAGAATGTTCGGCAAGTGCATTTCAGGGACATGATGGAAATTTGT 
.CTCCCTCTTATAGCTCCTGAGAGCTTTCCTTCTAATCTAAATGTAGAAGCTGGGAGCTATGT 
TT CCTTTCACTGTAGAGCTACTGCAGAACCACAGCCTGAAATCTACTGGATAACACqTTCTG 
GTCAAAAACTCTTGCCTAATACCCTGACAGACAAGTTCTATGTCCATTCTGAGGGAACACTA 
GATATAAATGGCGTAACTGCCAAAGAAGGGGGTTTATATACTTGTATAGCAACTAACCTAGT 
TGGCGCTGACTTGAAGTCTGTTATGATCAAAGTGGATGGATCTTTTCCACAAGATAACAATG 
GCTCTTTGAATATTAAAATAAGAGATATTCAGGCCAATTCAGTTTTGGTGTCCTGGAAAGCA 
AGTTCTAAAATTCTCAAATCTAGTGTTAAATGGACAGCCTTTGTCAAGACTGAAAATTCTCA 
TGCTGCGCAAAGTGCTCGAATACCATCTGATGTCAAGGTATATAATCTTACTCATCTGAATC 
CATCAACTGAGTATAAAATTTGTATTGATATTCCCACCATCTATCAGAAAAACAGAAAAAAA 
•TGTGTAAATGTCACCACCAAAGGTTTGCACCCTGATCAAAAAGAGTATGAAAAGAATAATAC 
CACAACACTTATGGCCTGTCTTGGAGGCCTTCTGGGGATTATTGGTGTGATATGTCTTATCA 
GCTGCCTCTCTCCAGAAATGAACTGTGATGGTGGACACAGCTATGTGAGGAATTACTTACAG 
AAACC?^ACCTTTGCATTAGGTGAGCTTTATCCTCCTCTGATAAATCTCTGGGAAGCAGGAAA 
AGAAAAAAGTACATCACTGAAAGTAAAAGCAACTGTTATAGGTTTACCAACAAATATGTCCT 
AAAAACCACCAAGGAAACCTACTCCAAAAATGAAC 
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MKDMPLRIHVLLGLAITTLVQAVDKKVDCPRLCTCEIRPWFTPRSIYM^^ 

FPARLPANTQILLLQTNNIAKIEYSTDFPVNLTGLDLSQbn^LSSVTNIb^ 

ENKLTELPEKCLSELSNLQELYINHNLLSTISPGAFIGLHNLLRLHLNSNRLQMINSKWFDA 

LPNLEILMIGENPIIRIKDMNFKPLINLRSLVIAGINLTEIPDNALVGLENLESISFYDNRL 

IKVPHVALQKVWLKFLDIJvlKNPINRIRRGDFSNMLHLKELGIN^ 

LRKIEATNNPRLSYIHPNAFFRLPKLESLMLNSNALSALYHGTIESLPNLKEISIHSNPIRC 
DCVIRWMNMNKTNIRFMEPDSLFCVDPPEFQGQNVRQVHFRDIVU^ 

■ EAGSYVSFHCRATAEPQPEIYWITPSGQKIiLPNTLTDKFYVHSEGTLDINGVTPKEGGLYTC 
lATNLVGADLKSVMIKVDGSFPQDl^GSIiNIKIRDIQANSVLVSWKASSK - 

, KTENSHAAQSARI PSDVKVYNLTHIiNPSTEYKICIDIPTI YQKNRKKCVN^ 
YEKISTNTTTLMACLGGLLGIIGVICLISCLSPEMNCDGGHSYVRNYLQKPT 
LWEAGKEKSTSLKVKATVIGLPTNMS- 

Signal seq[ueiice: 
amino acids 1-22 .. 



TraJisitieinbran.e domain : 
amino, acids 633-650 



N-glycosylation site, 
amino acids 93-97, 
579-583, ,608-612, 624 



Casein kinase II phosphorylation site. 

amino acids 51-55, 95-99, 242 -246 , 468-472 -487 -491 



Tyrosine kinase 
amino acids 570 



N-myristoylation site. 

amino acids 13-19, 96-102, 158-164, 221-227, 352-358, 437-443, 
491-497, 492-498, 634-640, 702-708 . 



103-107, 223-227, . 3 82-3 86, 522-526, 
-628, 625-629 



phosphorylation site , 
-579 



Cell attachment 
amino acids 2 77 



sequence . 
-280 
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■ GCCCGGGACTGGCGCAAGGTGCCCAAGCAAGGAAAGAAATAATGAAGAGAC^^^ 
CTGCAGCCTTTTGAAACACGCAAGAAGGAAATCAATAGTGTGGACAGGGCTGGAACCTTTAC- " 
CACGCTTGTTGGAGTAGATGAGGAATGGGCTCGTGATTATGCTGACATTCCAGCATGAATCT . 
GGTAGACCTGTGGTTAACCCGTTCCCTCTCCATGTGTCTCCTCCTACAAAGTTTTGTTCTTA 
TGATACTGTGCTXTCATTCTGCCAGTATGTGTCCCAAGGGCTGTCTTTGTTCTTCCTCTGGG 
GGTTTAAATGTCACCTGTAGCAATGCAAATCTCAAGGAAATACCTAGAGATCTTCCTCCTGA . 
AACAGTCTTACTGTATCTGGACTCCAATCAGATCACATCTATTCCCAATGAAATTTTTAAGG 
ACCTCCATCAACTGAGAGTTCTCAACCTGTGCAAAAATGGCATTGAGTTTATCGATGAGCAT 
GCCTTCAAAGGAGTAGCTGAAACCTTGCAGACTCTGGACTTGTCCGACAATCGGATTCAAAG ' 
TGTGCACAAAAATGCCTTCAATAACCTGAAGGCCAGGGCCAGAATTGCCAACAACCCCTGGC. 
ACTGCGACTGTACTCTACAGCAAGTTCTGAGGAGCATGGCGTCCAATCATGAGACAGCCCAC 

- AACGTGATCTGTAAAACGTCCGTGTTGGATGAACATGCTGGCAGACCATTCCTCAATGCTGC 
;C/ACGACGCTGACCTTTGTAACGTCCCTAAAAAAACTACCGATTAT^ 
TGTTTGGCTGGTTCACTATGGTGATCTCATATGTGGTATATTATGTGAGGCAAAATCAGGAG 
GATGCCCGGAGACACCTCGAATACTTGAAATCCCTGGCAAGCAGGCAGAAGAAAGCAGATGA .- 

. ACCTGATGATATTAGCACTGTGGTATA^TGTCCAAACTGACTGTCATTGAGAAAGA^ 

GTAGTTTGCGATTGCAGTAGAAATAAGTGGTTTACTTCTCCCATCCATTGTAAACATTTGAA 
;^CTTTGTATTTCAGTTTTTTTTGAATTATGCCACTGCTGAACTTTTAACAAACACTACAACA 
TAAATAATTTQAGTTTAGGTGATCCACCCCTTAATTGTACCCCCGATGGTATATTTCTGAGT 
AAGCTACTATCTGAACATTAGTTAGATCCATCTCACTATTTAATAATGAAATTTATTTTTTT 
AATTTAAAAGCAAATAAAAGCTTAACTTTGAACCATGGGAAAAAAAAAAA^^ 
■ ACA 
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MNLVDLWLTRSLSMCLLLQSFVIjyilLCFHSASMCPKGCLCSSSGGLN^ 

PPETVLLYLDSNQITSIPNEIFKDLHQLRVLNLSKNGIEFIDEHAFKGVAETLQTLDLSDiSrR 

IQSVHKNAFNNLKARARIANNPWHCDCTLQQVLRSMASimETAH]^ 

NAANDADLCNLPKKTTDYAMLVTMFGWFTMVISYVVYYVRQ 

ADEPDDISTW ' 

Signal seq[uence: 
amino acids 1-3 3 

Transmembrane domain : 
amino acids 205-220 

-N-glycosylation site, 
amino acids 47-51/ :94-98 

cAMP- and cGMP- dependent protein kinase phospliorylation site, 
amino acids 199-203 

Casein kinase II phosphorylation site. 

•amino acids 162-166, 175^179. ' 

N-myristoylation site. 

amino acids 3.7-43',. 45-51, 110-116 
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ACCGAGCCGAGCGGACCGAAGGCGCGCCCGAGATGCAGGTGAGCAAGAGGATGCTGGCGGGG 
GGCGTGAGGAGCATGCCCAGCCCCCTCCTGGCCTGCTGGCAGCCCATCCTCCTGCTGGTGCT 
GGGCTCAGTGCTGTCAGGCTCGGCCACGGGCTGCCCGCCCCGCTGCGAGTGCTCCGCCCAGG 
ACCGCGCTGTGCTGTGCCACCGCAAGTGCTTTGTGGCAGTCCCCGAGGGCATCCCCACCGAG 
ACGCGCCTGCTGGACCTAGGCAAGAACCGCATCAAAACGCTCAACCAGGACGAGTTCGCCAG ' 
CTTCCCGCACCTGGAGGAGCTGGAGCTCAACGAGAACATCGTGAGCGCCGTGGAGCCCGGCG 
CCTTCAACAACCTCTTCAACCTCCGGACGCTGGGTCTCCGCAGCAACCGCCTGAAGCTCATC 
. CCGCTAGGCGTCTTCACTGGCCTCAGCAACCTGACCAAGCAGGACATCAGCGAGAACAAGAT 
CGTTATCCTACTGGACTACATGTTTCAGGACCTGTACAACCTCAAGTCACTGGAGGTTGGCG - 
ACAATGACCTCGTCTACATCTCTCACCGCGCCTTCAGCGGCCTCAACAGCCTGGAGCAGCTG 
ACGCTGGAGAAATGCAACCTGACCTCCATCCCCACCGAGGCGCTGTCCCACCTGCACGGCCT 
CATCGTCCTGAGGCTCCGGCACCTCAACATCAATGCCATCCGGGACTACTCCTTCAAGAGGC 
TGTACCGACTCAAGGTCTTGGAGATCTCCCACTGGCCCTACTTGGACACCATGACACCCAAC 
TGCCTCTACGGCCTCAACCTGACGTCCCTGTCCATCACACACTGCAATCTGACCGCTGTGCC 
CTACGTGGCCGTCCGCCACCTAGTCTATCTCCGCTTCCTCAACCTCTCCTACAACCCCATCA. 
. GCACCATTGAGGGCTCCATGTTGCATGAGCTGCTCCGGCTGCAGGAGATCCAGCTGGTGGGC 
GGGCAGCTGGCCGTGGTGGAGCCCTATGCCTTCCGCGGCCTCAACTACCTGCGCGTGCTCAA . 
TGTCTCTGGCAACCAGCTGACCACACTGGAGGAATCAGTCTTCCACTCGGTGGGCAACCTGG. 
AGACACTCATCCTGGACTCCAACCCGCTGGCCTGCGACTGTCGGCTCCTGTGGGTGTTCCGG 
CGCCGCTGGCGGCTCAACTTCAACCGGCAGCAGCCCACGTGCGCCACGCCCGAGTTTGTCCA 
GGGCAAGGAGTTCAAGGACTTCCCTGATGTGCTACTGCCCAACTACTTCACCTGCCGCCGCG . 
CCCGCATCCGGGACCGCAAGGCCCAGCAGGTGTTTGTGGACGAGGGCCACACGGTGCAGTTT 
GTGTGCCGGGCCGATGGCGACCCGCCGCCCGCCATCCTCTGGCTCTCACCCCGAAAGCACCT. 
GGTGTCAGCCAAGAGCAATGGGCGGCTCACAGTCTTCCCTGATGGCACGCTGGAGGTGCGCT 
ACGCCCAGGTACAGGACAACGGCACGTACCTGTGCATCGCGGCCAACGCGGGCGGCAACGAC 
TCCATGCCCGCCCACCTGCATGTGCGCAGCTACTCGCCCGACTGGCCCCATCAGCCCAACAA 
GACCTTCGCTTTCATCTCCAACCAGCCGGGCGAGGGAGAGGCCAACAGCACCCGCGCCACTG 
TGCCTTTCCCCTTCGACATCAAGACCCTCATCATCGCCACCAGCATGGGCTTCATCTCTTTC 
CTGGGCGTCGTCCTCTTCTGCCTGGTGCTGCTGTTTCTCTGGAGCCGGGGCAAGGGCAACAC 
AAAGCACAACATCGAGATCGAGTATGTGCCCCGAAAGTCGGACGCAGGCATCAGCTgCGCCG 
ACGCGCCCCGCAAGTTCAACATGAAGATGAT ATGA GGCCGGGGCGGGGGGCAGGGACCCCCG 
GGCGGCCGGGCAGGGGAAGGGGCCTGGTCGCCACCTGCTCACTCTCCAGTCCTTCCGACCTC 
CTCCCTACCCTTCTACACACGTTCTCTTTCTCCCTCCCGCCTCCGTCCCCTGCTGCCCCCCG 
CCAGCCCTCACCACCTGCCCTCCTTCTACCAGGACCTCAGAAGCCCAGACCTGGGGACCCCA 
CCTACACAGGGGCATTGACAGACTGGAGTTGAAAGCCGACGAACCGACACGCGGCAGAGTCA 
ATAATTCAATAAAAAAGTTACGAACTTTCTCTGTAACTTGGGTTTCAATAATTATGGATTTT 
TATGAAAACTTGAAATAATAAAAAGAGAAAAAAACTAAAAAAAAAAAAAAAJ^^ 
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MQVSKRMLAGGWSMPSPLLACWQPILLLVLGSVLSGSATGCPPRCECSAQDRAVLC^ 
VAV P EG I PTETRLLDLGKNR I KTLNQD E FAS F PHLE ELELNEN I VS AVE PGAFNNLFNLRTL 
GLRSNRLKilPLGVFTGLSISrLTKQDISENKIVILLDYMFQDLYNLKSLEVGDNDLVYISHRA 
FSGLNSLEQLTLEKCNLTSIPTEALSHLHGLIVLRLRHIJ^JINAIRDYSFKRLYRLK^ 
WPYLDTMTPNCLYGLNLTSLSITHCNLTAVPYLAVRHLVYLRFIJ^rLSYNPISTIEGSM 
LRLQE I QLVGGQIAVVE P YAFRGLI^LRVLNVSGNQLTTLEE S VFHS VGNLETLI 
■ CDCRLLWFRRRWRLNFNRQQPTCATPEFVQGKEFKDFPDVLLPNYFTCRRARIRDRKAQQV 
. FVDEGHTVQFVCRADGDP PPAI LWLS PRKHLVSAKSNGRLTVF PDGTLEVRYAQVQDNGTYL 
CIAANAGGNDSMPAHLHVRSYSPDWPHQPNKTFAFISNQPGEGEANSTRATVPFPFDIKTLI 
I ATTMGFI SFLGVVLFCLVLLFLWSRGKGNTKHNI E lEYVPRKSDAGI S SADi^ 

Signal seqpaence: 
amino acids 1-41 

TrajismeinbraxLe domain: 
amino acids 556-57B 

N-iglycosylation site. 

amino . acids 144-148, 202-206, .264-268, 274-278, 293-297, 
341-345,. 492-49^, 505-509, 526-530, 542-546. 

Casein kinase II ptiospliorylation site. 

amino acids 49-53, 108-112, .146-150, 300-304, 348-352, • 
349-353, 607-611 

Tyrosine, kinase phosphorylation site, 
amino acids 590-598 

N-myristoylation site. 

amino acids 10-16, 32-38, 37-43, 113-119, 125-131, 137-143, 
262-268, 320-326, 344-350, 359-365, 493-499, 503-509, 605-611 . 

Prokaryotic membrane lipoprotein lipid attachment site, 
amino acids 32-43 
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CCCACGCGTCCGCACCTCGGCCCCGGGCTCCGAAGCGGCTCGGGGGCGCCCTTTCGGTCAAC 
ATCGTAGTCCACCCCCTCCCCATCCCCAGCCCCCGGGGATTCAGGCTCGCCAGCGCCCAGCC 
AGGGAGCCGGCCGGGAAGCGCGATGGGGGCCCCAGCCGCCTCGCTCCTGCTCCTGCTCCTGC 
TGTTCGCCTGCTGCTGGGCGCCCGGCGGGGCCAACCTCTCCCAGGACGACAGCCAGCCCTGG 
- ACATCTGATGAAACAGTGGTGGCTGGTGGCACCGTGGTGCTCAAGTGCCAAGTGAAAGATCA 
CGAGGACTCATCCCTGCAATGGTCTAACCCTGCTCAGCAGACTCTCTACTTTGGGGAGAAGA 
GAGCCGTTCGAGATAATCGAATTCAGCTGGTTACCTCTACGCCCCACGAGCTCAGCATCAGC 
ATCAGCAATGTGGCCCTGGCAGACGAGGGCGAGTACACCTGCTCAATCTTCACTATGCCTGT 
GCGAACTGCCAAGTCCCTCGTCACTGTGCTAGGAATTCCACAGAAGCCCATCATCACTGGTT 
ATAAATCTTCATTACGGGAAAAAGACACAGCCACCCTAAACTGTCAGTCTTCTGGGAGCAAG 
CCTGCAGCCCGGCTCACCTGGAGAAAGGGTGACCAAGAACTCCACGGAGAACCAACCCGCAT 
ACAGGAAGATCCCAATGGTAAAACCTTCACTGTCAGCAGCTCGGTGACATTCCAGGTTACCC 
GGGAGGATGATGGGGCGAGCATCGTGTGCTCTGTGAACCATGAATCTCTAAAGGGAGCTGAC 
AGATCCACCTCTCAACGCATTGAAGTTTTATACACACCAACTGCGATGATTAGGCCAGACCC 
TCCCCATCCTCGTGAGGGCCAGAAGCTGTTGCTACACTGTGAGGGTCGCGGCAATCCAGTCC 
CCCAGCAGTACCTATGGGAGAAGGAGGGCAGTGTGCCACCCCTGAAGATGACCCAGGAGAGT 
GCCCTGATCTTCCCTTTCCTCAACAAGAGTGACAGTGGCACCTACGGCTGCACAGCCACCAG 
CAACATGGGCAGCTACAAGGCCTACTACACCCTCAATGTTAATGACCCCAGTCCGGTGCCCT 
CCTCCTCCAGCACCTACCACGCCATCATCGGTGGGATCGTGGCTTTCATTGTCTTCCTGCTG 
CTCATCATGCTCATCTTCCTTGGCCACTACTTGATCCGGCACAAAGGAACCTACCTGACACA 
TGAGGCAAAAGGCTCCGACGATGCTCCAGACGCGGACACGGCCATCATCAATGCAGAAGGCG 
GGCAGTCAGGAGGGGACGAGAAGAAGGAATATTTCATCTAGA^ 

GCCCCCCAGGGGCCCTGTGGGGACTGCTGGGGCCGTCACCAACCCGGACTTGTACAGAGCAA 
CCGCAGGGCCGCCCCTCCCGCTTGCTCCCCAGCCCACCCACCCCCCTGTACAGAATGTCTGC 
TTTGGGTGCGGTTTTGTACTCGGTTTGGAATGGGGAGGGAGGAGGGCGGGGGGAGGGGAGGG 
TTGCCCTCAGCCCTTTCCGTGGCTTCTCTGCATTTGGGTTATTATTATTTTTGTAACAATCC 
CAAATCAAATCTGTCTCCAGGCTGGAGAGGCA.GGAGCCCTGGGGTGAGAAAAGCAAAAAACA 
AACAAAAAACA 
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MGAPAASLLLLLLLFACCWAPGGANLSQDDSQPWTSDETWAGGTWLKCQVKDHEDSSLQW 
SNPAQQTLYFGEKRALRDNRIQLVTSTPHELS I S I SNVALADEGEYTCS I FTMPVRTAKSLV 
TVLGI PQKPI ITGYKSSLREKDTATLNCQSSGSKPAARLTWRKGDQELHGEPTRIQEDPNG^^ 
TFTVSSSVTFQVTREDDGASIVCSVNHESLKGADRSTSQRIEVLYTPTAMIRPDPPHPREGQ 
KLLLHCEGRGNPyPQQYLWEKEGSVPPLl<^TQESALIFPFIiNKSDSGTYGCTATSN^ 
YYTLNVNDPSPVPSSSSTYHAIIGGIVAFIVFLLLIMLIFLGHYLIRHKGTYLTHEAKGSDD 
APDADTAI INAEGGQSGGDDKKEYFI 

Signal saqxience: 
amino ^ acids 1-20 . 

Transmembrane domain: " 
amino acids .331-352 

N-glycosylation site. 

.amino acids 25-2 9, 290-294 

Casein kinase II phosphorylation site. 
.. .amino acids 27-31, 35-3.9, 89r93, 141-145, 199-203, 388-392 

N-myristoylation site, 

amino acids 2-8, 23-29, 156-162, 218-224, 295-301, 298-304 , 
306-310, .334-340,. 360-364, .385-389, 386-390 

Prokaryotic membrane lipoprotein lipid attachment site, 
amino acids 7-18 
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GGGGGTTAGGGAGGAAGGAATCCACCCCCACCCCCCCAAACCCTTTTCTTCTCCTTTCCTGG 
CTTCGGACATTGGAGCACTAAATGAACTTGAATTGTGTCTGTGGCGAGCAGGATGGTCGCTG 
TTACTTTGTGATGAGATCGGGGATGAATTGCTCGCTTTAAAAATGCTGCTTTGGATTCTGTT 
GCTGGAGACGTCTCTTTGTTTTGCCGCTGGAAACGTTACAGGGGACGTTTGCAAAGAGAAGA 
TCTGTTCCTGCAATGAGATAGAAGGGGACCTACACGTAGACTGTGAAAAAAAGGGCTTCACA 
AGTCTGCAGCGTTTCACTGCCCCGACTTCCCAGTTTTACCATTTATTTCTGCATGGCAATTC ' . 
CCTCACTCGACTTTTCCCTAATGAGTTCGCTAACTTTTATAATGCGGTTAGTTTGCACATGG . 
AAAACAATGGCTTGCATGAAATCGTTCCGGGGGCTTTTCTGGGGCTGCAGCTGGTGAAAAGG 
CTGCACATCAACAACAACAAGATCAAGTCTTTTCGAAAGCAGACTTTTCTGGGGCTGGACGA 
TCTGGAATATCTCCAGGCTGATTTTAATTTATTACGAGATATAGACCCGGGGGCCTTCCAGG 
ACTTGAACAAGCTGGAGGTGCTCATTTTAAATGACAATCTCATCAGCACCCTACCTGCCAAC 
GTGTTCCAGTATGTGCCCATCACCCACCTCGACCTCCGGGGTAACAGGCTGAAAACGCTGCC 
CTATGAGGAGGTCTTGGAGCAAATCCCTGGTATTGCGGAGATCCTGCTAGAGGATAACCCTT 
GGGACTGCACCTGTGATCTGCTCTCCCTGAAAGAATGGCTGGAAAACATTCCCAAGAATGCC 
CTGATeGGCCGAGTGGTCTGCGAAGCCCCCACCAGACTGCAGGGTAAAGACCTCAATGAAAC . 
CACCGAACAGGACTTGTGTCCTTTGAAAAACCGAGTGGATTCTAGTCTCCCGGCGCCCCCTG 
CCCAAGAAGAGACCTTTGCTCCTGGACCCCTGCCAACTCCTTTCAAGACAAATGGGCAAGAG : 
. GATCATGCCACACCAGGGTCTGCTCCAAACGGAGGTACAAAGATCCCAGGC?^C 
CAAAATCAGACCCACAGCAGCGATAGCGACGGGTAGCTCCAGGAACAAACCCTTAGCTAACA 
GTTTACCCTGCCCTGGGGGCTGCAGCTGCGACCACATCCCAGGGTCGGGTTTAAAGATGAAC 
TGCAACAACAGGAACGTGAGCAGCTTGGCTGATTTGAAGCCCAAGCTCTCTAACGTGCAGGA 
GCTTTTGCTACGAGATAACAAGATCCACAGCATCCGAAAATCGCACTTTGTGGATTACAAGA 
ACGTCATTCTGTTGGATCTGGGCAACAATAACATCGCTACTGTAGAGAACAACACTTTCAAG 
AACCTTTTGGACCTCAGGTGGCTATACATGGATAGCAATTACCTGGACACGCTGTGCCGGGA 
GAAATTCGCGGGGCTGCAAAACCTAGAGTACCTGAACGTGGAGTACAACGCTATCCAGCTCA 
TCCTCCCGGGCACTTTCAATGCCATGCCCAAACTGAGGATCCTCATTCTCAACAACAACCTG 
CTGAGGTCCCTGCCTGTGGACGTGTTCGCTGGGGTCTCGCTCTCTAAACTCAGCCTGCACAA 
CAATTACTTCATGTACCTCCCGGTGGCAGGGGTGCTGGACCAGTTAACCTCCATCATCCAGA 
TAGACCTCCACGGAAACCCCTGGGAGTGCTCCTGCACAATTGTGCCTTTCAAGCAGTGGGCA 
GAACGCTTGGGTTCCGAAGTGCTGATGAGCGACCTCAAGTGTGAGACGCCGGTGAACTTCTT- 
TAGAAAGGATTTCATGeTCCTCTCCAATGACGAGATCTGCCCTCAGCTGTACGCTAGGATCT 
CGCCCACGTTAACTTCGCACAGTAAAAACAGCACTGGGTTGGCGGAGACCGGGACGCACTCC 
AACTCCTACCTAGACACCAGCAGGGTGTCCATCTCGGTGTTGGTCCCGGGACTGCTGCTGGT 
GTTTGTCACCTCCGCCTTCACGGTGGTGGGCATGCTCGTGTTTATCCTGAGGAACCGAAAGC 
GGTCCAAGAGACGAGATGCCAACTCCTCCGCGTCCGAGATTAATTCCCTACAGACAGTCTGT 
GACTCTTCCTACTGGCACAATGGGCCTTACAACGCAGATGGGGCCCACAGAGTGTATGACTG 
TGGCTCTCACTCGCTCTCAGAC TAA GACCCCAACCCCAATAGGGGAGGGCAGAGGGAAGGCG. 
ATACATCCTTCCCCACCGCAGGCACCCCGGGGGCTGGAGGGGCGTGTACCCAAATCCCCGCG 
CCATCAGCCTGGATGGGCATAAGTAGATAAATAACTGTGAGCTCGCACAACCGAAAGGGCCT 
GACCCCTTACTTAGCTCCCTCCTTGAAACAAAGAGCAGACTGTGGAGAGCTGGGAGAGCGCA 
GCCAGCTCGCTCTTTGCTGAGAGCCCCTTTTGACAGAAAGCCCAGCACGACCCTGCTGGAAG 
AACTGACAGTGCCCTCGCCCTCGGCCCCGGGGCCTGTGGGGTTGGATGCGGCGGTTCTATAC 
ATATATACATATATCCACATCTATATAGAGAGATAGATATCTATTTTTCCCCTGTGGATTAG 
CCCCGTGATGGCTCCCTGTTGGCTACGCAGGGATGGGCAGTTGCACGAAGGCATGAATGTAT 
TGTAAATAAGTAACTTTGACTTCTGAC 
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MLLWI.LLLETSLCFAAGNVTGDVCKEKICSCNEIEGDLHVDCEKKGFTSLQRFTAPTSQFYH 

LFLHGNSLTRLFPNEFANFYNAVSLHMENNGLHEIVPGAFLGLQLVKRLHINNNKIKSFRKQ 

TFLGLDDLEYLQADFNLLRDIDPGAFQDIJ^JKLEVLIIJ^IDNLISTLPA^^ 

NRLKTLPYEEVLEQIPGIAEILLEDNPWDCTCDLLSLKEWLENI-PKNALIGRWCEAPTRLQ 

GKDLNETTEQDLCPLKNRVDSSLPAPPAQEETFAPGPLPTPFKTNGQEDHATPGSAPNGGTK- 

IPGNWQIKIRPTAAIATGSSRNKPLANSLPCPGGCSCDHIPGSGLKMNCNNR^ 

KLSNVQELFLRDNKIHS I RKSHFVDYKNL I LLDLGNNN I ATVENNTFKNLLDLRWLYMDSNY 

LDTLSREKFAGLQ^^^EYLNVEYNAIQLILPGTFNAMPKLRILILNNNL 

SKIiSLHNNYFMYLPVAGVLDQLTSIIQIDLHGNPWECSCTIVPFKQWAERLGSEVLMSDL^ 

ETPWFFRKDFMLLSNDEICPQLYARISPTLTSHSKNSTGLAETGTHSNSYLDTSRVSIS^ 

VPGLLLVFVTS AFTWGMLVF I LRNRKRS KRRDANS S AS E I NS LQTVCDS S YWHNGP YNADG 

AHRVYDCGSHSLSD 



Signal sequence: 
amino acids 1-15 



Transmeinbrane domain: 
amino acids 618-638 



N-glycosylation site. 

amino acids 18-22, 253 -257 363 -367 , 416-420, 595-599, 655-659 



cAMP- and cGMP- dependent protein kinase phosphorylation site, 
amino acids 122-126, 646-650 



Casein kinase II phosphorylation site, 

amino acids 30-34, 180-184, 222-226, 256-260, 366-370, 
573-577, 608-612, 657-661, 666-670, 693-697 



N-myristoylation site, 

amino acids 17-23, 67-73, 100-106, 302-3.08, 328-334, 343-349, 
354-360, 465-471, 493-499, 598-604, 603-609 



Prokaryotic membrane lipoprotein lipid attachment site, 
amino acids 337-348 



FIGURE 35 



AGTCGACTGCGTCCCCTGTACCCGGCGCCAGCTGTGTTCCTGACCCCAGAATAACTCAGGGC 
TGCACCGGGCCTGGCAGCGCTCCGCACACATTTCCTGTCGCGGCCTAAGGGAAACTGTTGGC 
CGCTGGGCCCGCGGGGGGATTCTTGGCAGTTGGGGGGTCCGTCGGGAGCGAGGGCGGAGGGG 
AAGGGAGGGGGAACCGGGTTGGGGAAGCCAGCTGTAGAGGGCGGTGACCGCGCTCCAGACAC . 
AGCTCTGCGTCCTCGAGCGGGACAGATCCAAGTTGGGAGCAGCTCTGCGTGCGGGGCCTCAG 
AGAATGAGGCCGGCGTTCGCCCTGTGCCTCCTCTGGCAGGCGCTCTGGCCCGGGCCGGGCGG 
CGGCGAACACCCCACTGCCGACCGTGCTGGCTGCTCGGCCTCGGGGGCCTGCTACAGCCTGC ■ 
ACCACGCTACCATGAAGCGGCAGGCGGCCGAGGAGGCCTGCATCCTGCGAGGTGGGGCGCTC 
AGCACCGTGCGTGCGGGCGCCGAGCTGCGCGCTGTGCTCGCGCTCCTGCGGGCAGGCCCAGG 
GCCCGGAGGGGGCTCCAAAGACCTGCTGTTCTGGGTCGCACTGGAGCGCAGGCGTTCCCACT 
GCACCCTGGAGAACGAGCCTTTGCGGGGTTTCTCCTGGCTGTCCTGCGACCCCGGCGGTCTC 
GAAAGCGACACGCTGCAGTGGGTGGAGGAGCCCCAACGCTCCTGCACCGCGCGGAGATGCGC 
GGTACTCCAGGCCACCGGTGGGGTCGAGCCCGCAGGCTGGAAGGAGATGCGATGCCACCTGC . 
GCGCCAACGGCTACCTGTGCAAGTACCAGTTTGAGGTCTTGTGTCCTGCGCCGCGCCCCGGG 
GCCGGGTCTAACTTGAGCTATCGCGCGCCCTTCCAGCTGCACAGCGCCGCTCTGGACTTCAG 
TCCACCTGGGACCGAGGTGAGTGCGCTCTGCCGGGGACAGCTCCCGATCTCAGTTACTTGCA 
TCGCGGACGAAATCGGCGCTCGCTGGGACAAACTCTCGGGCGATGTGTTGTGTCCCTGCCCC 
GGGAGGTACCTCCGTGCTGGCAAATGCGCAGAGCTCCCTAACTGCCTAGACGACTTGGGAGG. 
CTTTGCCTGCGAATGTGCTACGGGCTTCGAGCTGGGGAAGGACGGCCGCTCTTGTGTGACCA 
GTGGGGAAGGACAGCCGACCCTTGGGGGGACCGGGGTGCCCACCAGGCGCCCGCCGGCCACT 
GCAACCAGCCCCGTGCCGCAGAGAACATGGCCAATCAGGGTCGACGAGAAGCTGGGAGAGAC 
ACCACTTGTCCCTGAACAAGACAATTCAGTAACATCTATTCCTGAGATTCCTCGATGGGGAT 
- CACAGAGCACGATGTCTACCCTTCAAATGTCCCTTCAAGCCGAGTCAAAGGCCACTATCACC 
CCATCAGGGAGCGTGATTTCCAAGTTTAATTCTACGACTTCCTCTGCCACTCCTCAGGCTTT 
■ CGACTCCTCCTCTGCCGTGGTCTTCATATTTGTGAGCACAGCAGTAGTAGTGTTGGTGATCT. 
TGACCATGACAGTACTGGGGCTTGTCAAGCTCTGCTTTCACGAAAGCCCCTCTTCCCAGCCA 
AGGAAGGAGTCTATGGGCCCGCCGGGCCTGGAGAGTGATCCTGAGCCCGCTGCTTTGGGCTC. 
CAGTTCTGCACATTGCACAAACAATGGGGTGAAAGTCGGGGACTGTGATCTGCGGGACAGAG 
CAGAGGGTGCCTTGCTGGCGGAGTCCCCTCTTGGCTCTAGTGATGCATAGGGAAACAGGGGA 
CATGGGCACTCCTGTGAACAGTTTTTCACTTTTGATGAAACGGGGAACCAAGAGGAACTTAC 
TTGTGTAACTGACAATTTCTGCAGAAATCCCCCTTCCTCTAAATTCCCTTTACTCCACTGAG 
GAGCTAAATCAGAACTGCACACTCCTTCCCTGATGATAGAGGAAGTGGAAGTGCCTTTAGGA 
TGGTGATACTGGGGGACCGGGTAGTGGTGGGGAGAGATATTTTCTTATGTTTATTCGGAGAA 
TTTGGAGAAGTGATTGAACTTTTCAAGACATTGGAAACAAATAGAACACAATATAATTTACA 
TTAAAAAATAATTTCTACCAAAATGGAAAGGAAATGTTCTATGTTGTTCAGGCTAGGAGTAT 
ATTGGTTCGAAATCCCAGGGAAAAAAATAAAAATAAAAAATTAAAGrGATTGTTGAT 



FIGURE 36 



mrpafalcllwqalwpgpgggehptadragcsasgacyslhriatmkrqaaeeacilrggals 

tvraSaelravlallragpgpgggskdllfwalerrrshctleneplrgfs 

sdtlqwveepqrsctarrcav1.qatggvepagwkemrchlrangylckyqfevlcpaprpga 

asnlsyrapfqlhsaaldfsppgtevsalcrgqlpisvtciadeigarwdklsgdvlcpcpg 

rylragkcaelpnclddlggfacecatgfelgkdgrscvtsgegqptlggtgvptrrppata 

tspvpqrtvjpirvdeklgetplvpeqdnsvtsipeiprwgsqstmstlqmslqaeskatitp 

sgsviskfnsttssatpqafdsssawfifvstavvvlviltmt\nlglvklcfhespssqpr 

kesmgppglesdpepaalgsssahctnngvkvgdcdlrdraegali^ 

signal sequence: 
amino acids 1-16 . 

. TrsLnsmembrahe domain: . 
amino acids 399-418 

. N-glycosylation . site . 
amino acids 189-193, 381-385 

Glycosaminoglycan attachment site . 
amino acids 289-293 

cAMP- and cGMP -dependent protein kinase phosphorylation site-, 
amino acids 98-102, 434-438 ■ ' 

Casein kinase 11 phosphorylation site, 

amino acids 275-279, 288-292, 342-346, 445-449 

N-myristoylation site. 

amino acids 30-36, 35-41, 58-64, .59-65, 121-127, 151-157, 
185-191, 209-215, . 267-273, 350-356, 374-380, 453-459, 463-469, 
477-483 

Aspartic acid and asparagine hydroxylation site, 
amino acids .262-274 



FIGURE 37 



CGGACGCGTGGGATTCAGCAGTGGCCTGTGGCTGCCAGAGCAGCTCCTCAGGGGAAACTAAG 
CGTCGAGTCAGACGGCACCATAATCGCCTTTAAAAGTGCCTCCGCCCTGCCGGCCGCGTATC . 
CCCCGGCTACCTGGGCCGCCCCGCGGCGGTGCGCGCGTGAGAGGGAGCGCGCGGGCAGCCGA 
GCGCCGGTGTGAGCCAGCGCTGCTGCCAGTGTGAGCGGCGGTGTGAGCGCGGTGGGTGCGGA 
GGGGCGTGTGTGCCGGCGCGCGCGCCGTGGGGTGCAAACCCCGAGCGTCTACGCTGCCATGA 
GGGGCGCGAACGCCTGGGCGCCACTCTGCCTGCTGCTGGCTGCCGCa^CCCAGCTCTCGCGG 
CAGCAGTCCCCAGAGAGACCTGTTTTCACATGTGGTGGCATTCTTACTGGAGAGTCTGGATT 
TATTGGCAGTGAAGGTTTTCCTGGAGTGTACCCTCCAAATAGCAAATGTACTTGGAAAATCA 
CAGTTCCCGAAGGAAAAGTAGTCGTTCTCAATTTCCGATTCATAGACCTCGAGAGTGACAAC 
CTGTGCCGCTATGACTTTGTGGATGTGTACAATGGCCATGCCAATGGCCAGCGCATTGGCCG . 
CTTCTGTGGCACTTTCCGGCCTGGAGCCCTTGTGTCCAGTGGCAACAAGATGATGGTGCAGA 
TGATTTCTGATGCCAACACAGCTGGCAATGGCTTCATGGCCATGTTCTCCGCTGCTGAACCA 
AACGAAAGAGGGGATCAGTATTGTGGAGGACTCCTTGACAGACCTTCCGGCTCTTTTAAAAC , 
CCCCAACTGGCCAGACCGGGATTACCCTGCAGGAGTCACTTGTGTGTGGCACATTGTAGCCC 
CAAAGAATCAGCTTATAGAATTAAAGTTTGAGAAGTTTGATGTGGAGCGAGATAACTACTGC 
CGATATGATTATGTGGCTGTGTTTAATGGCGGGGAAGTCAACGATGCTAGAAGAATTGGAAA 
GTATTGTGGTGATAGTCCACCTGCGCCAATTGTGTCTGAGAGAAATGAACTTCTTATTCAGT 
• TTTTATCAGACTTAAGTTTAACTGCAGATGGGTTTATTGGTCACTACATATTCAGGCCAAAA 
AAACTGCCTACAACTACAGAACAGCCTGTCACCACCACATTCCCTGTAACCACGGGTTTAAA 
ACCCACCGTGGCCTTGTGTCAACAAAAGTGTAGACGGACGGGGACTCTGGAGGGCAATTATT 
GTTCAAGTGACTTTGTATTAGCCGGCACTGTTATCACAACCATCACTCGCGATGGGAGTTTG 
-CACGCCACAGTCTCGATCATCAACATCTACAAAGAGGGAAATTTGGCGATTCAGCAGGCGGG 
CAAGAACATGAGTGCCAGGCTGACTGTCGTCTGCAAGCAGTGCCCTCTCCTCAGAAGAGGTC 
TAAATTACATTATTATGGGCCAAGTAGGTGAAGATGGGCGAGGCAAAATCATGCCAAACAGC 
TTTATCATGATGTTCAAGACCAAGAATCAGAAGGTCCTGGATGCCTTAAAAAATAAGCAATG 
. T TAA CAGTGAACTGTGTCCATTTAAGCTGTATTCTGCCATTGCCTTTGAAAGATCTATGTTC 
TCTCAGTAGAAAAAAAAATACTTATAAAATTACATATTCTGAAAGAGGATTCCGAAAGATGG 
GACTGGTTGACTCTTCACATGATGGAGGTATGAGGCCTCCGAGATAGCTGAGGGAAGTTCTT 
TGCCTGCTGTCAGAGGAGCAGCTATCTGATTGGAAACCTGCCGACTTAGTGCGGTGATAGGA 
AGCTAAAAGTGTCAAGCGTTGACAGCTTGGAAGCGTTTATTTATACATCTCTGTAAAAGGAT 
ATTTTAGAATTGAGTTGTGTGAAGATGTCAAAAAAAGATTTTAGAAGTGCAATATTTATAGT 
GTTATTTGTTTCACCTTCAAGCCTTTGCCCTGAGGTGTTACAATCTTGTCTTGCGTTTTCTA 
AATCAATGCTTAATAAAATATTTTTAAAGGAAAAAAAAAAAA 



FIGURE 38 



MRGANAWAPLCLLLAAATQLSRQQSPERPVFTCGGILTGESGFIGSEGFPGVYPPNSKCTWK 
ITVPEGKVVVLNFRFIDLESDNLCRYDFVDVTNGHANGQRIGRFCGTFRPGALVSSG^ 
QMISDANTAGNGFiyiAMFSAAEPNERGDQYCGGLLDRPSGSFKTPNWPDRDYPAGVTCW 
APKNQLIELKFEKFDVERDl^CRYDYVAVFNGGEVNDARRIGKYCGDSPPAPIVSER^ 
QFLSDLSLTADGFIGHYIFRPraOLPTTTEQPVTTTFPVTTGLKPTVALCQQKCRRTGTLEGN 
YCSSDFVIAGTY ITTITRDGSLHATVS I INI YKEGNLAIQQAGKNMSARLT^ 
.GLNY 1 1 MGQVGEDGRGKI MPNS F I MMF KT KNQ KLLD ALKNKQC 

Signal sequence: 
amirio . acids .1-23 , 

N-glycosylation site, 
amino acids .355-359 

Casein kinase II phosphorylation site, 
amino acids 64-68, 142-146, 274-278 

Tyrosine kinase phosphorylation site, 
amino acids 199-208 . 

N-myristoylation site. 

amino acids 34-40, 35-41, 100-106, 113-119, 218-224, 289-295, 
305-311, 309-315, 320-326, 330-336 

Cell attachment sequence, 
amino acids 14 9-152 



FIGURE 39 



CGGACGCGTGGGCGGACGCGTGGGCGGCCCACGGCGCCCGCGGGCTGGGGCGGTCGCTTCTT . 
CCTTCTCCGTGGCCTACGAGGGTCCCCAGCCTGGGTAAAG ATG GCCCCATGGCCCCCGAAGG 
GCCTAGTCCCAGCTGTGCTCTGGGGCCTCAGCCTCTTCCTCAACCTCCCAGGACCTATCTGG . 
CTCCAGCCCTCTCCACCTCeCCAGTCTTCTCCCCCGCCTCAGCCCCATCCGTGTCATACCTG , 
CCGGGGACTGGTTGACAGCTTTAACAAGGGCCTGGAGAGAACCATCCGGGACAACTTTGGAG 
GTGGAAACACTGCCTGGGAGGAAGAGAATTTGTCCAAATACAAAGACAGTGAGACCCGCCTG 
GTAGAGGTGCTGGAGGGTGTGTGCAGCAAGTCAGACTTCGAGTGCCACCGCCTGCTGGAGCT 
.GAGTGAGGAGCTGGTGGAGAGCTGGTGGTTTCACAAGCAGCAGGAGGCCCCGGACCTCTTCC" 
AGTGGCTGTGCTCAGATTCCCTGAAGCTCTGCTGCCCCGCAGGCACCTTCGGGCCCTCCTGC 
CTTCCCTGTCCTGGGGGAACAGAGAGGCCCTGCGGTGGCTACGGGCAGTGTGAAGGAGAAGG 
GACACGAGGGGGCAGCGGGCACTGTGACTGCCAAGCCGGCTACGGGGGTGAGGCCTGTGGCC 
AGTGTGGCCTTGGCTACTTTGAGGCAGAACGCAACGCCAGCCATCTGGTAtGTTCGGCTTGT 
TTTGGCCCCTGTGCCCGATGCTCAGGACCTGAGGAATCAAACTGTTTGCAATGCAAGAAGGG 
CTGGGCCCTGCATCACCTCAAGTGTGTAGACATTGATGAGTGTGGGACAGAGGGAGCCAACT 
. GTGGAGCTGACCAATTCTGCGTGAACACTGAGGGCTCCTATGAGTGCCGAGACTGTGCCAAG 
GCCTGCCTAGGCTGCATGGGGGCAGGGCCAGGTCGCTGTAAGAAGTGTAGCCCTGGCTATCA 
GCAGGTGGGCTCCAAGTGTCTGGATGTGGATGAGTGTGAGACAGAGGTGTGTCCGGGAGAGA, 
. ACAAGCAGTGTGAAAACACCGAGGGCGGTTATCGCTGCATCTGTGCCGAGGGCTACAAGCAG 
ATGGAAGGCATCTGTGTGAAGGAGCAGATCCCAGAGTCAGCAGGCTTCTTCTCAGAGATGAC. 
AGAAGACGAGTTGGTGGTGCTGCAGCAGATGTTCTTTGGCATCATCATCTGTGCACTGGCCA 
CGCTGGCTGCTAAGGGCGACTTGGTGTTCACCGCCATCTTCATTGGGGCTGTGGCGGCCATG 
ACTGGCTACTGGTTGTCAGAGCGCAGTGACCGTGTGCTGGAGGGCTTCATCAAGGGCAGATA 
ATCGCGGCCACCACCTGTAGGACCTCCTCCCACCCACGCTGCCCCCAGAGCTTGGGCTGCCC 
TCCTG.CTGGACACTCAGGACAGCTTGGTTTATTTTTGAGAGTGGGGTAAGCACCCCTACCTG 
CCTTACAGAGCAGCCCAGGTACCCAGGCCCGGGCAGACAAGGCCCCTGGGGTAAAAAGTAGC 
CCTGAAGGTGGATACCATGAGCTCTTCACCTGGCGGGGACTGGCAGGCTTCACAATGTGTGA 
ATTTCAAAAGTTTTTCCTTAATGGTGGCTGCTAGAGCTTTGGCCCCTGCTTAGGATTAGGTG 
GTCCTCACAGGGGTGGGGCCATCACAGCTCCCTCCTGCCAGCTGCATGCTGCCAGTTCCTGT 
TCTGTGTTCACCACATCCCCACACCCCATTGCCACTTATTTATTCATCTCAGGAAATA^^GA 
AAGGTCTTGGAAAGTTAAAAAAAAAAAAAAAAAAAAAAAA 



FIGURE 40 



MAPWPPKGLVPAVLWGLSLFLNLPGPIWLQPSPPPQSSPPPQPHPCHTCRGLVDSFNKGLER 
. TIRDNFGGGNTAWEEENLSKYKDSETRLVEVLEGVCSKSDFECHRLLELSEEL 
QEAPDLFQWLCSDSLKLCCPAGTFGPSCLPCPGGTERPCGGYGQCEGEGTRGGSGHCDCQAG 
YGGEACGQCGLGYFEAERNASHLVCSACFGPCARCSGPEESNCLQCKKGWALHHLKCVDIDE 
CGTEGANCGADQFCVNTEGS YECRDCAKACLGCMGAGPGRCKKCS PGYQQVGSKCLDVDECE 
TEVC PGENKQCENTEGGYRC I CAEGYKQMEG I CVKEQ IPESAGFFS EMTEDELWLQQMFFG 
1 1 ICALATLAAKGDLVFTAIFIGAVAAMTGYWLSERSDRVLEGFIKGR 

Signal sequence: 
amino acids 1-29 

Transmembrane domain : 
amino acids 372-395 

N-glyc6sylation site, 
/amino acids 79-83 /. 205-209 

cAMP- and cGMP- dependent protein kinase phosph-orylation site. 
..amino acids 290-294 [ 

Casein kinase II phosphorylation 
amino acids 63-67, 13-11 , .99-103, 

N-myristoylation site, 

amino acids 8-14,. 51-57, 59-65, 69-75,. 70-76, 167-173, 
173-179, 177-183, 188-194, 250-256, 253-259, 267-273, 280-286, 
283-289, 326-332, 372-378, 395-401 

Aspartic acid and asparagine hydroxylation site, 
amino acids 321-333 

EGF-like domain cysteine pattern sig^nature. 
amino acids 181-193 



site , 

101-105, 222-226, 359-263. 



FIGURE 41 



TGAGACCCTCCTGCAGCCTTCTCAAGGGACAGCCCCACTCTGCCTCTTGCTCCTCCAGGGCA 
GCACCATGCAGCCCCTGTGGCTCTGCTGGGCACTCTGGGTGTTGCCCCTGGCCAGCCCCGGG. 
GCCGCCCTGACCGGGGAGCAGCTCCTGGGCAGCCTGCTGCGGCAGCTGCAGCTCAAAGAGGT 
GCCCACCCTGGACAGGGCCGACATGGAGGAGCTGGTCATCCCCACCCACGTGAGGGCCCAGT 
ACGTGGCCCTGCTGCAGCGCAGCCACGGGGACCGCTCCCGCGGAAAGAGGTTCAGCCAGAGC 
TTCCGAGAGGTGGCCGGCAGGTTCCTGGCGTTGGAGGCCAGCACACACCTGCTGGTGTTCGG- 
CATGGAGCAGCGGCTGCCGCCCAACAGCGAGCTGGTGCAGGCCGTGCTGCGGGtCTTCCAGG . 
AGCCGGTCCCCAAGGCCGCGCTGCACAGGCACGGGCGGCTGTCCCCGCGCAGCGCCCGGGCC . 
CGGGTGACCGTCGAGTGGCTGCGCGTCCGCGACGACGGCTCCAACCGCACCTCCCTCATCGA 
CTCCAGGCTGGTGTCCGTCCACGAGAGCGGCTGGAAGGCCTTCGACGTGACCGAGGCCGTGA 
ACTTCTGGCAGCAGCTGAGCCGGGCCCGGCAGCCGCTGCTGCTACAGGTGTCGGTGCAGAGG 
GAGCATCTGGGCCCGCTGGCGTCCGGCGCCCACAAGCTGGTCCGCTTTGCCTCGCAGGGGGC : 
GCCAGCCGGGCTTGGGGAGCCCCAGCTGGAGCTGCACACCCTGGACCTTGGGGACTATGGAG- 
CTCAGGGCGACTGTGACCCTGAAGCACCAATGACCGAGGGCACCCGCTGCTGCCGCCAGGAG 
ATGTACATTGACCTGCAGGGGATGAAGTGGGCCGAGAACTGGGTGCTGGAGCCCCCGGGCTT 
CCTGGCTTATGAGTGTGTGGGCACCTGCCGGCAGCCCCCGGAGGCCCTGGCCTTCAAGTGGC 
GGTTTCTGGGGCCTCGACAGTGCATCGCCTCGGAGACTGACTCGCTGCCCATGATCGTCAGC; 
ATCAAGGAGGGAGGCAGGACCAGGCCCCAGGTGGTCAGCCTGCCCAACATGAGGGTGCAGAA 
GTGCAGCTGTGCCTCGGATGGTGCGCTCGTGCCAAGGAGGCTCCAGCCATAGGCGCCTAGTG 
TAGCCATCGAGGGACTTGACTTGTGTGTGTTTCTGAAGTGTTCGAGGGTACCAGGAGAGCTG. 
GCGATGACTGAACTGCTGATGGACAAATGCTCTGTGCTCTCTAGTGAGCCCTGAATTTGCTT : 
CCTCTGACAAGTTACCTCACCTAATTTTTGCTTeTCAGGAATGAGAATCTTTGGCCACTGGA 
GAGCCCTTGCTCAGTTTTCTCTATTCTTATTATTCACTGCACTATATTCTAAGCACTTACAT 
GTGGAGATACTGTAACCTGAGGGCAGAAAGCCCANTGTGTCATTGTTTACTTGTCCTGTCAC 
TGGATCTGGGCTAAAGTCCTCCACCACCACTCTGGACCTAAGACCTGGGGTTAAGTGTGGGT 
TGTGCATCCCCAATCCAGATAATAAAGACTTTGTAAAACATGAATAAAACACATTTTATTCT ; 
AAAA 



FIGURE 42 



MQPLWLCWALWVLPI^S PGAALTGEQLLGSLLRQLQLKEVPTLDRADMEELVI PTHVRAQ W 
ALLQRSHGDRSRGKRFSQSFREVAGRFIJyiiEASTHLLVFGMEQRLPPNSELVQAVLRLFQEP 
VPKAALHRHGRLSPRSARARVTVEWLRVRDDGSNRTSLIDSRLVSVHESGWKAFDVTEAVNF 
■ WQQLSRPRQPLLLQVSVQREHLGPLASGAHKLVRFASQGAPAGLGEPQLELHTLDLGDYGAQ 
GDCDPEAPMTEGTRCCRQEMYIDLQGMKWAENWVLEPPGFLAYECVGTCRQPPEAIAF^ 
LGPRQCIASETDSLPMIVSIKEGGRTRPQWSLPNMRVQKCSCASDGALVPRRLQP ■■ . 

Signal sequence: 
amino acids .1-18 

N-glycosylatipn site. 

• amino acids 158-162 

cAMP- and cGMP- dependent protein kinase phosphorylation site. 
- amino ac ids 7 6-80 

Casein kinase II phosphorylation site, 

amino acids 68 -72 , 81-85 / 161-165 , 169-173 319-323 , 329-333 

N-myristoyiation site, . . . 

amino acids 19-25, 156-162, 225-231, 260-266, 274-280 

Amidation site, 
amino acids 74-78 

TGF-beta family 
amino acids. 2 82 



signature , 
-298 



FIGURE 43 



GTCTGTTCCCAGGAGTCCTTCGGCGGCTGTTGTGTCAGTGGCCTGATCGCGATGGGGACAAA 
GGCGCAAGTCGAGAGGAAACTGTTGTGCCTCTTCATATTGGCGATCCTGTTGTGCTCCCTGG 
CATTGGGCAGTGTTACAGTGCACTCTTCTGAACCTGAAGTCAGAATTCCTGAGAATAATCCT 
GTGAAGTTGTCCTGTGCCTACTCGGGCTTTTCTTCTCCCCGTGTGGAGTGGAAGTTTGACCA 
AGGAGACACCACCAGACTCGTTTGCTATAATAACAAGATCACAGCTTCCTATGAGGACCGGG 
TGACCTTCTTGCCAACTGGTATCACCTTCAAGTCCGTGACACGGGAAGACACTGGGACATAC 
ACTTGTATGGTCTCTGAGGAAGGCGGCAACAGCTATGGGGAGGTCAAGGTCL?^GCTCATC^ 
GCTTGTGCCTCCATCCAAGCCTACAGTTAACATCCCCTCCTCTGCCACCATTGGGAACCGGG ' 
CAGTGCTGACATGCTCAGAACAAGATGGTTCCCCACCTTCTGAATACACCTGGTTCAAAGAT 
GGGATA.GTGATGCCTACGAATCCCAAAAGCACCCGTGCCTTCAGCAAGTCTTCCTATGTCCT 
GAATCCCACAACAGGAGAGCTGGTCTTTGATCCCCTGTCAGCCTCTGATACTGGAGAATACA 
GCTGTGAGGCACGGAATGGGTATGGGACACCCATGACTTCAAATGCTGTGCGCATGGAAGCT, 
GTGGAGCGGAATGTGGGGGTCATCGTGGCAGCCGTCCTTGTAACCCTGATTCTCCTGGGAAT 
CTTGGTTTTTGGCATCTGGTTTGCCTATAGCCGAGGCCACTTTGACAGAACAAAGAAAGGGA. 
CTTCGAGTAAGAAGGTGATTTACAGCCAGCCTAGTGCCCGAAGTGAAGGAGAATTCAAACAG 
ACCTCGT.CATTCCTGGTG TGA GCCTGGTCGGCTCACCGCCTATCATCTGCATTTGCCTTACT 
CAGGTGCTACCGGACTCTGGCCCCTGATGTCTGTAGTTTCACAGGATGCCTTATTTGTCTTC^ 
TACACCCCACAGGGCCCCCTACTTCTTCGGATGTGTTTTTAATAATGTCAGCTATGTGCCCC 
ATCCTCCTTCATGCCCTCCCTCCCTTTCCTACCACTGCTGAGTGGCCTGGAACTTGTTTAAA 
GTGTTTATTCCCCATTTCTTTGAGGGATCAGGAAGGAATCCTGGGTATGCCATTGACTTCCC 
TTCTAAGTAGACAGCAAAAATGGCGGGGGTCGCAGGAATCTGCACTCAACTGCCCACCTGGC. 
, TGGCAGGGATCTTTGAATAGGTATCTTGAGCTTGGTTCTGGGCTCTTTCCTTGTGTACTGAC 
GACCAGGGCCAGCTGTTCTAGAGCGGGAATTAGAGGCTAGAGCGGCTGAAATGGTTGTTTGG- 
TGATGACACTGGGGTCCTTCCATCTCTGGGGCCCACTCTCTTCTGTCTTCCCATGGGAAGTG 
CCACTGGGATCCCTCTGCCCTGTCCTCCTGAATACAAGCTGACTGACATTGACTGTGTCTGT 
GGAAAATGGGAGCTCTTGTTGTGGAGAGCATAG.TAAATTTTCAGAGAACTTGAAGCCAAAAG 
GATTTAAAACCGCTGCTCTAAAGAAAAGAAAACTGGAGGCTGGGCGCAGTGGCTCAGGCCTG 
TAATCCCAGAGGCTGAGGCAGGCGGATCACCTGAGGTCGGGAGTTCGGGATCAGCCTGACCA 
ACATGGAGAAACCCTACTGGAAATACAAAGTTAGCCAGGCATGGTGGTGCATGCCTGTAGTC 
CCAGCTGCTCAGGAGCCTGGCAACAAGAGCAAAACTCCAGCTCAAAAAAAAAAAAAAAA 



FIGURE 44 



MGTKAQVERKliLCLFILAILLCS.LALGSVTVHSSEPEVRIPENNPVI^ 

KFDQGDTTRLVCYmKITASYEDRVTFLPTGITFKSVTREDTGTYTCMVSEEGGNSYGEVKV 
KLIVLVPPSKPTWIPSSATIGNRAVLTCSEQDGSPPiSEYTWFKDGIVMPTNPKSTRAFSNS. 
SYVLNPTTGELVFDPLSASDTGEYSCEARNGYGTPMTSNAVRMEAVERNVGVIVAAVLVTL 
LLGILVFGIWFAYSRGHFDRTKKGTSSKKVIYSQPSARSEGEFKQTSSFLV . - 

Signal seqiience: 
amino acids 1-2 7 

Transmembrane domain: 
amino acids 238-255 

N-glycosylation site, 
amino acids 185-189 

. cAMP- cLnd cGMP -dependent protein kinase phosphorylation site, 
amino acids .270-27.4 

Casein kinase II phosphorylation site. 

amino acids 34-38, 82-86, 100-104, 118^122, 152,-156, 154-158, 
193-197, 203-207, 287-291 

N-myristoylation site. 

amino acids 105-111, - 116-122 , * 158-164, 219-225, .237-243, 
256-262 . 
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CAGCGCGTGGCCGGCGCCGCTGTGGGGACAGCATGAGCGGCGGTTGGATGGCGCAGGTTGGA 
GCGTGGCGAACAGGGGCTCTGGGCCTGGCGCTGCTGCTGCTGCTCGGCCTCGGACTAGGCCT 
GGAGGCCGCCGCGAGCCCGCTTTCCACCCCGACCTCTGCCCAGGCCGCAGGCCCCAGCTCAG 
GCTCGTGCCCACCCACCAAGTTCCXGTGCCGCACCAGTGGCTTATGCGTGCCCCTCACCTGG 
CGCTGCGACAGGGACTTGGACTGCAGCGATGGCAGCGATGAGGAGGAGTGCAGGATTGAGCC 
ATGTACCCAGAAAGC^CAATGCCCACCGCCCCCTGGCCTCCCCTGCCCCTGCACCGGCGTC^ 
GTGACTGCTCTGGGGGAACTGACAAGAAACTGCGCAACTGCAGCCGCCTGGCCTGCCTAGCA 
GGCGAGCTCCGTTGCACGCTGAGCGATGACTGCATTCCACTCACGTGGCGCTGCGACGGCCA 
CCCAGACTGTCCCGACTCCAGCGACGAGCTCGGCTGTGGAACCAATGAGATCCTCCCGGAAG 
GGGATGCCACAACCATGGGGCCCCCTGTGACCCTGGAGAGTGTCACCTCTCTCAGGAATGCC 
. ACAACCATGGGGCCCCCTGTGACCCTGGAGAGTGTCCCCTCTGTCGGGAATGCCACATGCTC 
CTCTGCCGGAGACCAGTCTGGAAGCCCAACTGCCTATGGGGTTATTGCAGCTGCTGCGGTGC 
TCAGTGCAAGCCTGGTCACCGCCACCCTCCTCCTTTTGTCCTGGCTCCGAGCCCAGGAGCGC 
;■ CTCCGCCCACTGGGGTTACTGGTGGCCATGAAGGAGTCCCTGCTGCTGTCAGAACAGAAGAC ' 
CTCGCTGCCC TGAG GACAAGCACTTGCCACCACCGTCACTCAGCCCTGGGCGTAGCCGGACA 
■ . GGAGGAGAGCAGTGATGCGGATGGGTACCCGGGCACACCAGCCCTCAGAGACCTGAGTTCTT 
CTGGCCACGTGGAACCTCGAACCCGAGCTCCTGCAGAAGTGGCCCTGGAGATTGAGGGTCCC 
TGGACACTCCCTATGGAGATCCGGGGAGCTAGGATGGGGAACCTGCCACAGCCAGAACTGAG 
GGGCTGGCCCCAGGCAGCTCCCAGGGGGTAGAACGGCCCTGTGCTTAAGACACTCCCTGCTG 
C.CCCGTCTGAGGGTGGCGATTAAAGTTGCTTC 



FIGURE 46 



MSGGWMAQVGAWRTGALGLALLLLLGLGLGLEAAASPLSTPTSAQAAGPSSGSCPPTKFQCR 
TSGLCVPLTWRCDRDLDCSDGSDEEECRIEPCTQKGQCPPPPGLPCPCTGVSDCSGGTDKKL 
RNCSRLACIAGELRCTLSDDCIPLTWRCDGHPDCPDSSDELGCGTNEILPEGDATTMGPPVT 
LESVTSLRNATTMGPPVTLESVPSVGNATSSSAGDQSGSPTAYGVIAAAAVLSASLV^ 
LLSWLRAQERLRPLGLLVAMKESLLLSEQKTSLP . 

Signal sequence : 
amino acids 1-30 

Transmembrane, domain: 
amino acids 230-246 

N-glycosylation site. 

• amino, acids 126-130/ 195-199, 213-217. 
Casein kinase II. ptiosphorylation site • 

amino acids 84-88, 140-144,. 161-165, .216-222 . . ■ 

N-myristoylation site. 

amino acids 3-9, 10-16, .26-32, ,30-36, 112-118, 166-172, 
212-218, 224-230, 230-236 , 263 -269 

Prokaryotic membrane lipoprotein lipid attachment site, 
amino acids 44-55 

Leucine zipper pattern, 
amino acids 17-39 
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CCCACGCGTCCGGTCTCGCTCGCTCGCGCAGCGGCGGCAGCAGAGGTCGCGCACAGATGCGG 
. GTTAGACTGGCGGGGGGAGGAGGCGGAGGAGGGAAGGAAGCTGCATGCATGAGACCCACAGA 
CTCTTGCAAGCTGGATGCCCTCTGTGGATGAAAG ATG TATCATGGAATGAACCCGAGCAATG 
GAGATGGATTTCTAGAGCAGCAGCAGCAGCAGCAGCAACCTCAGTCCCCCCAGAGACTCTTG 
GCCGTGATCCTGTGGTTTCAGCTGGCGCTGTGCTTCGGCCCTGCACAGCTCACGGGCGGGTT . 
CGATGACCTTCAAGTGTGTGCTGACCCCGGCATTCCCGAGAATGGCTTCAGGACCCCCAGCG 
GAGGGGTTTTCTTTGAAGGCTCTGTAGCCCGATTTCACTGCCAAGACGGATTCAAGCTGAAG 
GGCGCTACAAAGAGACTGTGTTTGAAGCATTTTAATGGAACCCTAGGCTGGATCCCAAGTGA. 
TAATTCCATCTGTGTGCAAGAAGATTGCCGTATCCCTCAAATCGAAGATGCTGAGATTCATA 
ACAAGACATATAGACATGGAGAGAAGCTAATCATCACTTGTCATGAAGGATTCAAGATCCGG 
TACCCCGACGTACACAATATGGTTTCATTATGTCGCGATGATGGAACGTGGAATAATCTGCC 
CATCTGTCAAGGCTGCCTGAGACCTCTAGCCTCTTCTAATGGCTATGTAAACATCTCTGAGC . 
TCCAGACCTCCTTCCCGGTGGGGACTGTGATCTCCTATCGCTGCTTTCCCGGATTTAAAGTT 
GATGGGTCTGCGTATCTTGAGTGCTTACAAAACCTTATCTGGTCGTCCAGCCCACCCCGGTG 
CCTTGCTCTGGAAGCCCAAGTCTGTCCACTACCTCCAATGGTGAGTCACGGAGATTTCGTCT 
GCCACCCGCGGCCTTGTGAGCGCTACAACCACGGAACTGTGGTGGAGTTTTACTGCGATCCT. 
GGCTAGAGCCTCACCAGCGACTACAAGTACAtCACCTGCCAGTATGGAGAGTGGTTTCCTXC 
TTATCAAGTCTACTGCATCAAATCAGAGCAAACGTGGCCCAGCACCCATGAGACCCTCCTGA 
CCACGTGGAAGATTGTGGCGTTCACGGCAACCAGTGTGCTGCTGGTGCTGCTGCTCGTCATC 
CTGGCCAGGATGTTCCAGACCAAGTTCAAGGCCCACTTTCCCCCCAGGGGGCCTCCCCGGAG 
TTCCAGCAGTGACCCTGACTTTGTGGTGGTAGACGGCGTGCCCGTCATGCTCCCGTCCTATG 
ACGAAGCTGTGAGTGGCGGCTTGAGTGCCTTAGGCCCCGGGTACAtGGCCTCTGTGGGCCAG 
GGCTGCCCCTTACCCGTGGACGACCAGAGCCCCCCAGCATACCCCGGCTCAGGGGACACGGA 
CACAGGCCCAGGGGAGTCAGAAACCTGTGACAGCGTCTCAGGCTCTTCTGAGCTGCTCCAAA 
• GTGTGTATTCACCTCCCAGGTGCCAAGAGAGCACCCACCCTGCTTCGGACAACCCTGACATA 
ATTGCCAGCACGGCAGAGGAGGTGGCATCCACCAGCCCAGGCATCCATCATGCCCACTGGGT 
GTTGTTCCTAAGAAAC TGA TTGATTAAAAAATTTCCCAAAGTGTCCTGAAGTGTCTCTTCAA 
ATACATGTTGATCTGTGGAGTTGATTCCTTTCCTTCTCTTGGTTTTAGACAAATGTAAACAA 
AGCTCTGATCCTTAAAATTGCTATGCTGATAGAGTGGTGAGGGCTGGAAGCTTGATCAAGTC 
CTGTTTCTTCTTGACACAGACTGATTAAAAATTAAAAGNAAAAAA 



FIGUHE 48 



MYHGMNPSNGDGFLEQQQQQQQPQS PQRLLAVILWFQLALCFGPAQLTGGFDDLQVCADPGI 
PENGFRTPSGGVFFEGSVARFHCQDGFKLKGATKRLCLKHFNGTLGWIPSDNSICVQEDCRI 
PQIEDAEIHNKTYRHGEKLI ITCHEGFKIRYPDLHNMVSLCRDDGTWNNLPICQGCLRPLAS 
SNGYVNISELQTSFPVGTVISYRCFPGFKLDGSAYLECLQNLIWSSSPPRCIALEAQVCPLP 
PMVSHGDFVCHPRPCERYNHGTWEFYCPPGYSLTSDYKYITCQYGEWFPSYQVYCIKSEQT 
WPSTHETLLTTWKIVAFTATSVLLVLLLVirJVRMFQTKFKAHFPPRGPPRSSSSDPDFVVVD 
GVPVMLPSYDEAVSGGLSALGPGYMASVGQGCPLPVDDQSPPAYPGSGDTDTGPGESETCDS 
VSGSSELLQSLYSPPRCQESTHPASDNPDIIASTAEEVASTSPGIHH7VHWVLFLRN 

Signal sequence: 
amino acids 1-41 

Transmembrane domain: 
amino acids .-325-344- 

N-glycosyiation site. ' , 

amino acids 1.04-108.,. 134 -138 , .192 -196 

Casein kinase II phosphorylation site. 

amino acids 8-12, 146-150, 252-256, 270-274, 313-317, 362-366, 
364-368, 380-384, 467-471, 468-472 

.N-myristoylation site. 

amino acids 4-10, 61-67, 169-175, 203-209, . 387-393 , 418-424, 
478-484 

Prokaryo tic membrane lipoprotein lipid attachment . site . 
amino acids 3 94-40 5 . 



FIGURE 49 



CCCACGCGTCCGCTCCGCGCCCTCCCCCCCGCCTCCCGTGCGGTCCGTCGGTGGCCTAGAGA 
TGCTGCTGCCGCGGTTGCAGTTGTCGCGCACGCCTCTGCCCGCCAGCCCGCTCCACCGCCGT 
AGCGCCCGAGTGTCGGGGGGCGCACCCGAGTCGGGCCATGAGGCCGGGAACCGCGCTACAGG 
CCGTGCTGCTGGCCGTGCTGCTGGTGGGGCTGCGGGCCGCGACGGGTCGCCTGCTGAGTGCC 
TCGGATTTGGACCTCAGAGGAGGGCAGCCAGTCTGCCGGGGAGGGACACAGAGGCCTTGTTA 
TAAAGTCATTTACTTCCATGATACTTCTCGAAGACTGAACTTTGAGGAAGCCA?y\.GAAGCCT . 
GCAGGAGGGATGGAGGCCAGCTAGTCAGCATCGAGTCTGAAGATGAACAGAAACTGATAGAA ■ 
AAGTTCATTGAAAACCTCTTGCCATCTGATGGTGACTTCTGGATTGGGCTCAGGAGGCGTGA. 
GGAGAAACAAAGCAATAGCACAGCCTGCCAGGACCTTTATGCTTGGACTGATGGCAGCATAT 
CACAATTTAGGAACTGGTATGTGGATGAGCCGTCCTGCGGCAGCGAGGTCTGCGTGGTCATG 
TACCATCAGCCATCGGCACCCGCTGGCATCGGAGGCCCCTACATGTTCCAGTGGAATGATGA 
CCGGTGCAACATGAAGAACAATTTCATTTGCAAATATTCTGATGAGAAACCAGCAGTTCCTT 
CTAGAGAAGCTGAAGGTGAGGAAACAGAGCTGACAACACCTGTACTTCCAGAAGAAACACA 
GAAGAAGATGCCAAAAAAACATTTAAAGAAAGTAGAGAAGCTGCCTTGAATCTGGCCTACA^^^ 
CCTAATCCCCAGCATTCCCCTTCTCCTCCTCCTTGTGGT.CACCACAGTTGTATGTTGGGTTT 
GGATCTGTAGAAAAAGAAAACGGGAGCAGCCAGACCCTAGCACAAAGAAGCAACAC^ 
TGGCCGTCTCCTCACCAGGGAAACAGCCCGGACCTAGAGGTCTACAATGTCATAAGAAAA^ 
' AAGCGAAGCTGACTTAGCTGAGACCCGGCCAGACCTGAAGAATATTTCATTCCGAGTGTGTT 
CGGGAGAAGCCACTCCCGATGACATGTCTTGTGACTATGACAACATGGCTGTGAACCCATCA 
GAAAGTGGGTTTGTGACTCTGGTGAGCGTGGAGAGTGGATTTGTGACCAATGACATTTATGA 
GTTCTCCCCAGACCAAATGGGGAGGAGTAAGGAGTCTGGATGGGTGGAAAATGAAAtATATG 
GTTAT TAG GACATATAAAAAACTGAAACTGACAACAATGGAAAAGAAATGATAAGCAAAATC 
CTCTTATTTTCTATAAGGAAAATACACAGAAGGTCTATGAACAAGCTTAGATCAGGTCCTGT 
GGATGAGCATGTGGTCCCCACGACCTCCTGTTGGACCCCCACGTTTTGGCTGTATCCTTTAT 
CCCAGCCAGTCATCCAGCTCGACCTTATGAGAAGGTACCTTGCCCAGGTCTGGCACATAGTA 
GAGTCTCAATAAATGTCACTTGGTTGGTTGTATCTAACTTTTAAGGGACAGAGCTTTACCTG- 
GCAGTGATAAAGATGGGCTGTGGAGCTTGGAAAACCACCTCTGTTTTCCTTGCTCTATACAG 
CAGCACATATTATCATACAGACA.GAAAATCCAGAATCTTTTCAAAGCCCACATATGGTAGCA 
GAG 

GTTGGCCTGTGCATCGGP^ATTCTCATATCTGTTTTTTTCAAAGAATAAAATCAAATAAAGA 
GCAGGAAAAAAAAA 



FIGURE 50 



MRPGTALQAVLLAVLLVGLRAATGRLLSASDLDLRGGQPVCRGGTQR^ 

NFEEAKEACRRDGGQLVSIESEDEQKLIEKFIENLLPSDGDFWIGLRRREEKQSNSTACQDL 
YAWTDGSISQFRNWYVDEPSCGSEVCVVMYHQPSAPAGIGGPYMFQWNDDRCNMK^ 
SDEKPAVPSREAEGEETE.LTTPVLPEETQEEDAKKTFKESREAALNI^ 
VTTWCWWICRKRKREQPDPSTKKQHTIWPSPHQGNSPDLEVYNVIRK^ 
. KNISFRVCSGEATPDDMSCDYDNiyiAVNPSESGFVTLVSVESGFVTOT 
GWVENEIYGY 

Signal sequence: 
amino acids 1-21 

Transmembrane domain: 

amino acids 235-254! 

N-glycosylation site . 

amino acids 117-121/312-316 

cAMP- and cGKP -dependent protein kinase phosphorylation site, 
amino acids .296:-300 

Casein kinase II phosphorylation site • 

amino acids 28-32, 30-34, 83-87, 100-104, 214-218/ 222-226, . 
299-303, 306-310, 323-327 

N-myristoylation site, 

amino acids 18-24, 37-43, 76-82, 146-152 



FIGURE 51 



GGGGTGTCCCTCAGGGCCGGGAGGCACAGCGGTCCCTGCTTGCTGAAGGGCTGGATGTACGC 
ATCCGCAGGTTCCCGCGGACTTGGGGGCGCCCGCTGAGCCCCGGCGCCCGCAGAAGACTTGT 
GTTTGCCTCCTGCAGCCTCAACCCGGAGGGCAGCGAGGGCCTACCACCATGATCACTGGTGT 
GTTCAGCATGCGCTTGTGGACCCCAGTGGGCGTCCTGACCTCGCTGGCGTACTGCCTGCACC 
AGCGGCGGGTGGCCCTGGCCGAGCTGCAGGAGGCCGATGGCCAGTGTCCGGTCGACCGCAGC 
CTGCTGAAGTTGAAAATGGTGCAGGTCGTGTTTCGACACGGGGCTCGGAGTCCTCTCAAGCC 
GCTCCCGCTGGAGGAGCAGGTAGAGTGGAACCCCCAGCTATTAGAGGTCCCACCCCAAACTC 
AGTTTGATTACACAGTCACCAATCTAGCTGGTGGTCCGAAACCATATTCTCCTTACGACTCT 
CAATACCATGAGACCACCCTGAAGGGGGGCATGTTTGCTGGGCAGCTGACCAAGGTGGGCAT . 
GCAGCAAATGTTTGCCTTGGGAGAGAGACTGAGGAAGAACTATGTGGAAGACATTCCCTTTC 
TTTCACCAACCTTCAACCCACAGGAGGTCTTTATTCGTTCCACTAACATTTTTCGGAATCTG 
GAGTCCACCCGTTGTTTGCTGGCTGGGCTTTTCCAGTGTCAGAAAGAAGGACCCATCATCAT. 
. CCACACTGATGAAGCAGATTCAGAAGTCTTGTATCCCAACTACCAAAGCTGCTGGAGCCTGA 
GGCAGAGAACCAGAGGCCGGAGGCAGACTGCCTCTTTACAGCCAGGAATCTCAGAGGATTTG 
AAAAAGGTGAAGGACAGGATGGGCATTGACAGTAGTGATAAAGTGGACTTCTTCATCCTCCT 
GGACAACGTGGCTGCCGAGCAGGCACACAACCTCCCAAGCTGCCCCATGCTGAAGAGATTfG 
CACGGATGATCGAACAGAGAGCTGTGGACACATCCTTGTACATACTGCCCAAGGAAGACAGG 
GAAAGTCTTCAGATGGCAGTAGGCCCATTCCTCCACATCCTAGAGAGCAACCTGCTGAAAGG . 
CATGGACTCTGCCACTGCCCCCGACAAGATCAGAAAGCTGTATCTCTATGCGGCTCATGAtG 
TGACCTTCATACCGCTCTTAATGACCCTGGGGATTTTTGACCACAAATGGCCACCGTTTGCT 
GTTGACCTGACCATGGAACTTTACCAGCACCTGGAATCTAAGGAGTGGTTTGTGCAGCTCTA 
TTACCACGGGAAGGAGCAGGTGCCGAGAGGTTGCC.CTGATGGGCTCTGCCCGCTGGACATGT 
TCTTGAATGCCATGTCAGTTTATACCTTAAGCCCAGAAAAATACCATGCACTCTGCTCTCAA 
ACTCAGGTGATGGAAGTTGGAAATGAAGAG TAA CTGATTTATAAAAGCAGGATGTGTTGATT 
, TTAAAATAAAGTGCCTTTATACAATG 



FIGURE 52 



MITGYFSMRLWTPVGVLTSLAYCLHQRRVALAELQEADGQCPVDRSLLKLKMVQ 

SPLKPLPLEEQVEWNPQLLEVPPQTQFDYTVTNIiAGGPKPYSPYDSQYHETTLKGGMFAG^ 

TKVGMQQMFALGERLRKlSrYVEDI PFIiSPTFNPQEVFIRSTNI FRNLESTRCLI^ 

GPI I IHTDEADSEVLYPbTlfQSCWSLRQRTRGRRQTASLQPGISEDLKKVKD 

FFILLDWAAEQAHNLPSCPMLKRFARMIEQRAVDTSLYILPKEDRESLQM^ 

NLLKAMDSATAPDKI RBO^YLYAAHDWF I PLIiMTLGI FDHKW 

FVQLYYHGKEQVPRGCPDGLCPLDMFI^AMSVYTLSPEKYHALCSQTQ\^ 

Signal sequence: 
amino .acids 1-23 

cAMP- and cGMP -dependent protein kinase phosphorylation site, 
amino acids -218-222 . ; 

Casein kinase II phosphorylation site, 

amino acids 87-91, 104-108, 320-324 .■ ■ / 

Tyrosine kinase phosphorylation site, 
amino acids 280-2 88 

N-myristoylation site. 

amino acids 15-21, 117-123, 118-124, 179-185, 240-246, 387-393 

Amidation site, 
amino acids .216-220 

Leucine zipper pattern. 

amino acids .10-32. 

Histidine acid phosphatases phosphohistidine signature, 
amino acids 50-65 



FIGURE 53 



CTCCTCTTAACATACTTGCAGCTAAAACTAAATATTGCTGCTTGGGGACCTCCTTCTAGCCT 
TAAATTTCAGCTCATCACCTTCACCTGCCTTGGTCATGGCTCTGCTATTCTCCTTGATCCTT" 
GCCATTTGCACCAGACCTGGATTCCTAGCGTCTCCATCTGGAGTGCGGCTGGTGGGGGGCCT 
CCACCGCTGTGAAGGGCGGGTGGAGGTGGAACAGAAAGGCCAGTGGGGCACCGTGTGTGATG 
ACGGCTGGGACATTAAGGACGTGGeTGTGTTGTGCCGGGAGCTGGGCTGTGGAGCTGCCAGC 
. GGAACCCCTAGTGGTATTTTGTATGAGCCACCAGCAGAAAAAGAGCAAAA.GGTCCTCATCCA 
ATCAGTCAGTTGCACAGGAACAGAAGATACATTGGCTCAGTGTGAGCAAGAAGAAGTT 
ATTGTTCACATGATGAAGATGCTGGGGCATCGTGTGAGAACCCAGAGAGCTCTTTCTCCCCA 
GTCCCAGAGGGTGTCAGGCTGGCTGACGGCCCTGGGCATTGCAAGGGACGCGTGGAAGTGAA. 
GCACCAGAACCAGTGGTATACCGTGTGCCAGACAGGCTGGAGCCTCCGGGCCGCA^^ 
TGTGCCGGC?IGCTGGGATGTGGGAGGGCTGTACTGACTCAA?UU^C 

TATGGCCGAAAACCCATCTGGCTGAGCCAGATGTCATGCTCAGGACGAGAAGCAACCCTTCA 
GGATTGCCCTTCTGGGCCTTGGGGGAAGAACACCTGCAACCATGATGAAGACACGTGGGTCG ' 
AATGTGAAGATCCCTTTGACTTGAGACTAGTAGGAGGAGACAACqTCTGCTCTGGG 
GAGGTGCTGCACAAGGGCGTATGGGGCTCTGTCTGTGATGACAACTGGGGAGAAAAGGAGGA . 

. CCAGGTGGTATGCAAGCAACTGGGCTGTGGGAAGTGCCTCTCTCCCTCCTTCAGAGACCGGA 
AATGCTATGGCCCTGGGGTTGGCCGCATCTGGCTGGATAATGTTCGTTGCTCAGGC^AG 
CAGTCCCTGGAGCAGTGCCAGCACAGATTTTGGGGGTTTCACGACTGCACCCACCAGGAAGA 

• TGTGGCTGTCATCTGCTCAGT GTAGG TGGGCATCATCTAATCTGTTGAGTGCCTGAATAGAA 
GAAAAACACAGAAGAAGGGAGCATTTACTGTCTACATGACTGCATGGGATG^ 
TCTTCTGCCCTTGGACTGGGACTTATACTTGGTGCCCCTGATTCTCAGGCCTTCAGAGTTGG 
ATCAGAACTTACAACATCAGGTCTAGTTCTCAGGCCATCAGACATAGTTTGGAACTACATCA 
CCACCTTTCCTATGTCTCCACATTGCACACAGCAGATTCCCAGCCTCCATAATTGTGTGTAT 
CAACTACTTAAATACATTCTCACACACACACACACACACACACACACACACACACACACATA . 
CACCATTTGTCCTGTTTCTCTGAAGAACTCTGACAAAATACAGATTTTGGTACTGAAAGAGA 
TTCTAGAGGAACGGAATTTTAAGGATAAATTTTCTGAATTGGTTATGGGGTTTCTGAAATTG 
GCTCTATAATCTAATTAGATATAAAATTCTGGTAACTTTATTTACAATAATAAAGATAGCAC 
TATGTGTTCAAA 



FIGURE 54 



^4ALLFSLI LAI CTRPGFLAS PSGWLVGGLHRCEGRVEVEQKGQWGTVCDDGWDI KDVAVLC . 
RELGCGAASGTPSGILYEPPAEKEQKVLIQSVSCTGTEDTLAQCEQEEVYDCSHDEDAGASC 
ENPESSFSPVPEGWLADGPGHCKGRVEVKHQNQWYTVCQTGWSLRAAKWCRQLGCG^ 
TQKRCNKHAYGRKPIWLSQMSCSGREATLQDCPSGPWGKNTCNHDEDTW 
■ GDNLCSGRLEVLHKGWGSVCDDNWGEKEDQWCKQLGCGKSLSPSFRDRKCYGPGVGRIWL 
DNVRCSGEEQSLEQCQHRFWGFHDCTHQEDVAVICSV 

S ignal s equence : 
amino acids 1-15 

Casein kinase II pliosphorylation site . 

amino acids 47-51, 97-101,. 115-119, 209-213, 214-218 234 -238 , 
267-271, 294-298, 316-32.0, 336-340 

N-inyristoylation site, 

amino . acids ^2 9 -3 5, 43-49, .66-72 , ■ • 68 -74 , .72^78, 98-104, 
137-143, 180-186,. 263-269, 286-292 

Aioidation site, 

.amino acids 196-200 

Speract receptor- repeated domain signature, 
amino acids 29-67, 249-287 



FIGURE 55 



ACTGCACTCGGTTCTATCGATTGAATTCCCCGGGGATCCTCTAGAGATCCCTCGACCTCGAC 
CCACGCGTCCGCGGACGCGTGGGCGGACGCGTGGGCCGGCTACCAGGAAGAGTCTGCCGAAG 
GTGAAGGCCATGGACTTCATCACCTCCACAGCCATCCTGCCCCTGCTGTTCGGCTGCCTGGG 
CGTCTTCGGCCTCTTCCGGCTGCTGCAGTGGGTGCGCGGGAAGGCCTACCTGCGGAATGCTG 
TGGTGGTGATCACAGGCGCCACCTCAGGGCTGGG.CAAAGAATGTGCAAAAGTCTTCTATGCT 
GCGGGTGCTAAACTGGTGCTCTGTGGCCGGAATGGTGGGGCCCTAGAAGAGCTCATCAGAGA 
ACTTACCGCTTCTCATGCCACCAAGGTGCAGACACACAAGCCTTACTTGGTGACCTTCGACC 
TCACAGACTCTGGGGCCATAGTTGCAGCAGCAGCTGAGATCCTGCAGTGCTTTGGCTATGTC 
GACATACTTGTCAACAATGCTGGGATCAGCTACCGTGGTACCATCATGGACACCACAGTGGA 
TGTGGACAAGAGGGTCATGGAGACAAACTACTTTGGCCCAGTTGCTCTAACGAAAGC^ 
' TGCCCTCCATGATCAAGAGGAGGCAAGGCCACATTGTCGCCATCAGCAGCATCCAGGGCAAG 
ATGAGCATTCCTTTTCGATCAGCATATGCAGCCTCCAAGCACGCAACCCAGGCTTTCTTTGA 
CTGTCTGCGTGCCGAGATGGAACAGTATGAAATTGAGGTGACCGTCATCAGCCCCGGCTACA 
TCCACACCAACCTCTCTGTAAATGCCATCACCGCGGATGGATCTAGGTATGGAG 
ACCACCACAGCCCAGGGCCGAAGCCCTGTGGAGGTGGCCCAGGATGTTCTTGCTGCTGTGGG. 
GAAGAAGAAGAAAGATGTGATCCTGGCTGACTTACTGCCTTCCTTGGCTGTTTATCTTCGAA 
Q'TCTQQC'PCqTGGGCTCTTCTTCA.GCCTCATGGCCTCCAGGGCC^ 

AAGAACTCCTAGTACTCTGACCAGCCAGGGCCAGGGCAGAGAAGCAGCACTCTTAGGCTTGC 
TTACTCTACAAGGGACAGTTGCATTTGTTGAGACTTTAATGGAGATTTGTCTCACAAGTGGG 
AAAGACTGAAGAAACACATCTCGTGCAGATCTGCTGGCAGAGGACAATCAAAAACGACAACA 
AGCTTCTTCCCAGGGTGAGGGGAAACACTTAAGGAATAAATATGGAGCTGGGGTTTAACACT 
AAAAACTAGAAATAAACATCTCAAACAGTAAAAAAAAAAAAAAAGGGCGGCCGCGACTCTAG 
AGTCGACCTGCAGAAGCTTGGCCGCCATGGCCCAACTTGTTTATTGCAGCTTATAATGGTTA 



FIGURE 56 

MDFITSTAILPLLFGCLGVFGLFRLLQWVRGKAYLRNAVW-ITGATSGLGKECAK^ 
KLVLCGRNGGALEELIRELTASHATKVQTHKPYLVTFDLTDSGAIVAAAAEIL^^ 
. VNNAGI S YRGTIMDTTVDVDKRVMETNYFGPVALTK^ 

P FRS AYAAS KHATQAFFDCLRAEMEQ YE I EVTVI S PGY I HTNLS VNAI TADGSRYGVMDTTT 
AQGRS PVEVAQDVr^VGKKKKDVIIADLLPSLAVYI^ 

Signal sequence: 
amino acids 1-21 

Transmembrane domain: 
amino acids 104-120, 278-292 

N-glycosylation site . 
amino acids 228-232 

Glycosaminoglycan attachment site, 
■amino acids 47-51 " ^ 

Casein kinase II phosphorylation site, 
amino acids 135-139, .139-143, 253-257 

Tyrosine kinase phosphorylation site, 
amino acids 145-153,- 146-153 

N-myristoylation site, 

amino acids. 44-50, 105-111, 238-244, 242-248, 291-297 

Amidation site, 
amino acids 265-269 



Prokaryotic membrane lipoprotein lipid attachment site, 
amino acids 6-17 
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■CCCAQGCGTCCGCTGGTGTTAGATCGAGCAACCCTCTAAAAGCAGTTTAGAGTGGTAAAAAA 
AAAAAAAAACACACCAAACGCTCGCAGCCACAAAAGGGATGAAATTTCTTCTGGACATCCTC 
GTGCTTCTCCCGTTACTGATCGTCTGCTCCCTAGAGTCCTTCGTGAAGCTTTTTATTCCTAA 
GAGGAGAAAATCAGTCACCGGCGAAATCGTGCTGATTACAGGAGCTGGGCATGGAATTGGGA 
GACTGACTGCCTATGAATTTGCTAAACTTAAAAGCAAGCTGGTTCTCTGGGATATAAATAAG 

catggactggaggaaacagctgccaaatgcaagggactgggtgccaaggttcatacctttgt", . 

ggtagactgcagcaaccgagaagatatttacagctctgcaaagaaggtgaaggcagaaattg 

gagatgttagtattttagtaaataatgctggtgtagtctatacatcagatttgtttgctaca 

caagatcctcagattgaaaagacttttgaagttaatgtacttgcacatttctggactacaaa 

ggcatttcttcctgcaatgacgaagaataaccatggccatattgtcactgtggcttcggcag 

ctggacatgtctcggtccccttcttactggcttactgttcaagcaagtttgctgctgttgga 

tttcataaaactttgacagatgaactggctgccttacaaataactggagtcaaaacaacatg 

■ tctgtgtcctaatttcgtaaacactggcttcatcaaaaatccaagtacaagtttgggaccca 
ctctggaacctgaggaagtggtaaacaggctgatgcatgggattctgactgagcagaagatg 
atttttattccatcttctatagcttttttaacaacattggaaaggatgcttcctgagcgttt 
cctggcagttttaaaacgaaaaatcagtgttaagtttgatgcagttattggatataaaatga 
aagcgcaataagcacctagttttctgaaaactgatttaccaggtttaggttgatgtcatcta 
atagtgccagaattttaatgtttgaacttctgttttttctaattatccccatttcttcaata 
tcatttttgaggctttggcagtcttcatttactaccacttgttctttagccaaaagctgatt 
acatatgatataaacagagaaatacctttagaggtgactttaaggaaaatgaagaaaaagaa 

. ccaaaatgactttattaaaataatttccaagattatttgtggctcacctgaaggctttgcaa 
aatttgtaccataaccgtttatttaacatatatttttatttttgattgcacttaaattttgt 
ataatttgtgtttctttttctgttctacataaaatcagaaacttcaagctctctaaataaaa 
tgaaggactatatctagtggtatttcacaatgaatatcatgaactctcaatgggtaggtttc 
atcctacccattgccactctgtttcctgagagatacctcacattccaatgccaaacatttct 
.gcacagggaagctagaggtggatacacgtgttgcaagtataaaagcatcactgggatttaag 
gagaattgagagaatgtacccacaaatggcagcaataataaatggatcacacttaaaaaaaa 
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa^ 
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 



FIGURE 58 

MKFLLDILLLLPLLIVCSLESFVKLFIPKRRKSVTGEIVLITGAGHGIGRLTAYEFAKLKSK 
LVLWD INKHGLEETAAKCKGLGAKVHTFVVDC SNRED I YS S AKi<VKAE I GD 

YTSDLFATQDPQIEKTFEVNVLAHFWTTKAFLPAMTKNNHGHIVTVASAA - . 

SSKTAAVGFHKTLTDEIiAALQITGVKTTCLCPNFVNTGFIKNPSTSLGPTLEPEEVV^ 

GILTEQKMIFIPSSIAFLTTLERILPERFLAVLKRKISVKFDAVIGYKMKAQ 

Sigrnal seqpaence: 
.amino acids 1-19 

cAMP- -and cGMP- dependent protein kinase phosphorylation site, 
amino acids 3 0-34, 283-287 

Casein kinase II phosphorylation site, 
amino, acids .52-56, 95-99 , .198-202 , .267-271 



N-myristoylatio^ site. v 

amino acids 43-49, 72-78, 122-12.8, 210-216. 
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CCCACGCGTCCGCGGACGCGTGGGTCGACTAGTTCTAGATCGCGAGCGGCCGCCCGCGGCTC 
AGGGAGGAGCACCGACTGCGCCGCACCCTGAGAGATGGTTGGTGCCATGTGGAAGGTGATTG 
TTTCGCTGGTCCTGTTGATGCCTGGCCCCTGTGATGGGCTGTTTCGCTCCCTATACAGAAGT 

gtttccatgccacctaagggagactcaggacagccattatttctcaccccttacattgaagc 

tgggaagatccaaaaa.ggaagagaattgagtttggtcggccc'tttccc:aggactgaacatga 

agagttatgccggcttcctcaccgtgaataagacttacaacagcaacctcttcttctggttc 

ttcccagctcagatacagccagaagatgccccagtagttctctggctacagggtgggccggg 

aggttcatccatgtttggactctttgtggaacatgggccttatgttgtcacaagtaacatga . 

ccttgcgtgacagagacttcccctggaccacaacqctctccatgctttacattgacaatcca, 

gtgggcacaggcttcagttttactgatgatacccacggatatgcagtcaatgfaggacgatgt 

agcacgggatttatacagtgcactaattcagtttttccagatatttcctgaatataaaaata 

atgacttttatgtcactggggagtcttatgcagggaaatatgtgccagccattgcacacctc 

atccattccctcaaccctgtgagagaggtgaagatcaacctgaacggaattgctattggaga . 

tggatattctgatcccgaatcaattatagggggctatgcagaattcctgtaccaaattggct. 

tgttggatgagaagcaaaaaaagtacttccagaagcagtgccatgaatgcatagaacacatc 

aggaaggagaactggtttgaggcctttgaaatactggataaactactagatggcgacttaac 

aagtgatccttcttacttccagaatgttacaggatgtagtaattactataactttttgcggt 

gcac.ggaacctgaggatcagctttactatgtgaaatttttgtcactcccagaggtgagacaa 

. gccatccacgtggggaatcagacttttaatgatggaactatagttgaaaagtacttgcgaga 

agatacagtacagtcagttaagccatggttaactgaaatcatgaataattataaggttctga 

TCTACAATGGCCAACTGGACATCATCGTGGCAGCTGCCCTGACAGAGCGCTCCTTGATGGGC 
ATGGACTGGAAAGGATCCCAGGAATACAAGAAGGCAGAAZU^AAAAGTTTGGAAGATC^ 
ATCTGACAGTGAAGTGGCTGGTTACATCCGGCAAGCGGGTGACTTCCATCAGGTAATTATTC 
GAGGTGGAGGACATATTTTACCCTATGACCAGCCTCTGAGAGCTTTTGACATGATTAATCGA 
TTCATTTATGGAAAAGGATGGGATCCTTATGTTGG ATAAA CTACCTTCCCAAAAGAGAACAT 
CAGAGGTTTTCATTGCTGAAAAGAAAATCGTAAAAACAGAAAATGTCATAGGAATAAAAAAA 
TTATCTTTTCATATCTGCAAGATTTTTTTCATCAATAAAAATTATCCTTGAAACAAGTGAGC 
TTTTGTTTTTGGGGGGAGATGTTTACTACAAAATTAACATGAGTACATGAGTAAGAATTACA 
TTATTTAACTTAAAGGATGAAAGGTATGGATGATGTGACACTGAGACAAGATGTATAAATGA 
AATTTTAGGGTCTTGAATAGGAAGTTTTAATTTCTTCTAAGAGTAAGTGAAAAGTGCAGTTG 
TAACAAACAAAGCTGTAACATCTTTTTCTGCCAATAACAGAAGTTTGGCATGCCGTGAAGGT 
GTTTGGAAATATTATTGGATAAGAATAGCTCAATTATCCCAAATAAATGGATGAAGCTATAA 
TAGTTTTGGGGAAAAGATTCTCAAATGTATAAAGTCTTAGAAC?iLAAAGAATTCTTTGAAATA 
* AAAAT ATTATATATAAAAGTAAAAAAAAAA 
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MVGAI^^WKVIVSLVLLMPGPCDGLFRSLYRSVSiyiPPKGDSGQPLFLTPYIEAGKIQKGRELSL^ 
VGPFPGIJSrMKSYAGFLTVNKTYNSNLFFWFFPAQIQPEDAPWLWLQGGPGGSSMFGLFV^ 
• GPYWTSNMTLRDRDFPWTTTLSMLYIDNPVGTGFSFTDDTHGYAVNEDDVARDLYSALIQF : 
FQ I F P E YKNND F YVTGES YAGKYVP AI AHL I HS l^P VREVKINIJ^ 

YAEFLYQIGLLDEKQKKYFQKQCHECIEHIRKQNWFEAFEILDKLLiDGDLTSDPSYFQN^ 
C SNYYNFLRCTE PEDQL YYVKFLS L PE VRQ A I HVGNQT FNDGT I VEKYLREDTVQS VKP WLT . 
E IMlSn^TYKVLI YNGQLDI I VAAALTERS LMGMDWKGSQEYK^^ 
AGDFHQVIIRGGGHILPYDQPLRAFDMINRFIYGKGWDPYVG 

Signal sequence: 
, amino acids 1-22 

N-glycosylation site, 

amino ..acids /8 1-85, 132-i36v 307-311, 346-350 

Casein kinase II phosptiorylation site . 
/amino acids 134-138, 160-164, 240-244, 321-325, 334-338, 
.348-352, 353-357, 424-428 . ■ ^ - 

Tyrosine kinase phosphorylation site • 
• amino acids 423-432 

N-myristoylation site, 

amino acids 22-28,; 110-116, 156-162, 232-23.8 

Serine carboxypeptidases , serine active site, 
amino acids 200-208 

Crystallins beta and gamma 'Greek key' motif signature, 
amino acids 3 75-391 
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CGAGGGCTTTTCCGGCTCCGGAATGGCACATGTGGGAATCCCAGTCTTGTTGGCTACAACAt 
TTTTCCCTTTCCTAACAAGTTCTAACAGCTGTTCTAACAGCTAGTGATCAGGGGTTCTTCTT 
GCTGGAGAAGAAAGGGCTGAGGGCAGAGCAGGGCACTCTCACTCAGGGTGACCAGCTCCTTG 
CCTCTCTGTGGATAACAGAGCATGAGAAAGTGAAGAGATGCAGCGGAGTGAGGTGATGGAAG 
TCTAAAATAGGAAGGAATTTTGTGTGCAATATCAGACTCTGGGAGCAGTTGACCTGGAGAGC 
CTGGGGGAGGGCCTGCCTAACAAGCTTTCAAAAAACAGGAGCGACTTCCACTGGGCTGGGAT ' 
AAGACGTGCCGGTAGGATAGGGAAGACTGGGTTTAGTCCTAATATCAAATTGACTGGCTGGG 
TGAACTTCAACAGCCTTTTAACCTCTCTGGGAGATGAAAACGATGGCTTAAGGGGCCAGAAA 
TAGAGATGCTTTGTAAAATAAAATTTTAAAAAAAGCAAGTATTTTATAGCATAAAGGCTAGA 
GACCAAAATAGATAACAGGATTCCCTGAACATTCCTAAGAGGGAGAAAGTATGTTAAAAATA 
GAAAAACCAAAATGCAGAAGGAGGAGACTCACAGAGCTAAACCAGGATG^ 
AGGCCAGCCTCTTTGCTCCTCCCGGAAATTATTTTTGGTCTGACCACTCTGCCTTGTGTTTT. 
GCAGAATCATGTGAGGGCCAACCGGGGAAGGTGGAGCAGATGAGCACACACAGGAGCCGTCT 
CCTCACCGCCGCCCCTCTCAGCATGGAACAGAGGCAGCCCTGGCCCCGGGCCCTGGAGGTGG 
ACAGCCGCTCTGTGGTCCTGCTCTCAGTGGTCTGGGTGCTGCTGGCCCCCCCAGCAGCCGGC 
ATGCCTCAGTTCAGCACCTTCCACTCTGAGAATCGTGACTGGACCTTCAACCACTTGACCGT 
CCACCAAGGGACGGGGGCCGTCTATGTGGGGGCCATCAACCGGGTCTATAAGCTGACAGGCA. 
ACCTGACCATCCAGGTGGCTCATAAGACAGGGCCAGAAGAGGACAACAAGTC : 
CCCCTCATCGTGCAGCCCTGCAGCGAAGTGCTCACCCTCACCAACAATGTCAACAAGCTGCT- 
CATCATTGACTACTCTGAGAACCGCCTGCTGGCCTGTGGGAGCCTCTACCAGGGGGTCTGCA-. 
. AGCTGCTGCGGCTGGATGACCTCTTCATCCTGGTGGAGCCATCCCACAAGAAGGAGCACTAC 
CTGTCCAGTGTCAACAAGACGGGCACCATGTACGGGGTGATTGTGCGCTCTGAGGGTGAGGA 
TGGCAAGCTCTTCATCGGCACGGCTGTGGATGGGAAGCAGGATTACTTCCCGACCCTGTCCA , 
GCCGGAAGCTGCCCCGAGACCCTGAGTCCTCAGCCATGCTCGACTATGAGCTACACAGCGAT 
TTTGTCTCCTCTCTCATCAAGATCCCTTCAGACACCCTGGCCCTGGTCTCCCACTTTGACAT 
CTTCt ACATCTACGGCTTTGCTAGTGGGGGCTTTGTCTACTTTCTCACTGTCCAGCCCGAGA 
CCCCTGAGGGTGTGGCCATCAACTCCGCTGGAGACCTCTTCTACACCTCACGCATCGTGCGG 
CTCTGCAAGGATGACCCCAAGTTCCACTCATACGTGTCCCTGCCCTTCGGCTGCACCCGGGC 
CGGGGTGGAATACCGCCTCCTGCAGGCTGCTTACCTGGCCAAGCCTGGGGACTCACTGGCCC. 
AGGCCTTCAATATCACCAGCCAGGACGATGTACTCTTTGCCATCTTCTCCAAA.GGGCAGAAG 
CAGTATCACCACCCGCCCGATGACTCTGCCCTGTGTGCCTTCCCTATCCGGGCCATCAACTT 
GCAGATCAAGGAGCGCCTGCAGTCCTGCTACCAGGGCGAGGGCAACCTGGAGCTCi^ 
TGCTGGGGAAGGACGTCCAGTGCACGAAGGCGCCTGTCCCCATCGATGATAACTTCTGTGGA 
CTGGACATCAACCAGCCCCTGGGAGGCTCAACTCCAGTGGAGGGCCTGACCCTGTACACCAC 
CAGCAGGGACCGCATGACCTCTGTGGCCTCCTACGTTTACAACGGCTACAGCGTGGTTTTTG 
TGGGGACTAAGAGTGGCAAGCTGAAAAAGGTAAGAGTCTATGAGTTCAGATGCTCCAATGCC 
ATTCACCTCCTCAGCAAAGAGTCCCTCTTGGAAGGTAGCTATTGGTGGAGATTTAACTATAG 
GCAACTTTATTTTCTTGGGGAACAAAGGTGAAATGGGGAGGTAAGAAGGGGTTAATTTTGTG 
ACTTAGCTTCTAGCTACTTCCTCCAGCCATCAGTCATTGGGTATGTAAGGAATGCAAGCGTA 
TTTCAATATTTCCCAAACTTTAAGAAAAAACTTTAAGAAGGTACATCTGCAAAA 



FIGURE 62 

mgtlgqaslfappgnyfwsdhsalcfaescegqpgkveqmsthrsriltaaplsmeqrqpw 
raiievdsrsvvllsvvwvliappaagmpqfstfhsenrdw^ 

yk1.tg1&tiqvahktgpeednksrypplivqpcsevltltnnw idysenrllacgsl 
yqgvckllrlddlf i lve p shkkehyls s vnktgtmygvi vrs egedgklf igtavd.gkqd y " 
fptlssrklprdpessamldyei^sdfvsslikipsdtialvshfdifyiygfasggfvyfl 
tvqpetpegvainsagdlfytsrivrlckddpkfhsyvslpfgctragveyrllqaaylakp 
gdslaqafnitsqddvlfaifskgqkqyhhppddsalcafpirainlqikerlqscyqgegn; 
leljwllgkdvqctkapvpiddnfcgldinqplggstpvegltlyttsrdrmtsvasy^^ 
. yswfvgtksgklkxvrvyefrcsnaihllskesllegsywwrfnyrqlyflgeqr 

Signal sequence: 

amino acids 1-32 . ■ 

Transmembrane domain: 

. amino acids 71-87 : . 

N-glycosylation site . 

amino acids 130-134/ 145-149, 217-221, 381-385\ 
Casein kinase II phospliorylation site. 

amino acids 139-143, 229-233 .240-244 , 291-295 , 324-328,. 
383-387, 384-388, 471-475 , 481 -485 , 530-534 

N-myristoylation site. 

amino acids 220-226, 319-325, 353-3.59, 460-466, 503-509. 
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AGGCTCCCGCGCGCGGCTGAGTGCGGACTGGA.GTGGGAACCCGGGTCCCCGCGCTTAGAGAACACGCGATGACC 
ACGTGGAGCCTCCGGCGGAGGCCGGCCCGCACGCTGGGACTCCTGCTGCTGGTCGTCTTGGGCTTCCTGGTGCT 
CCGCAGGCTGGACTGGAGCACCCTGGTCCCTCTGCGGCTCCGCCATCGACAGCTGGGGCTGCAGGCCAAGGGCT 
GGAACTTCATGCTGGAGGATTCCACCITCTGGATCTTCGGGGGCTCCATCCACTATTTCCGTGTGCCCAGGGAG 
TACTGGAGGGACCGCCTGCTGAAGATGAAGGCCTGTGGCTTGAACACCCTCACCACCTATGTTCCGTGGAACCT 
GCATGAGCCAGAAAG AGGCAAATTTGACTTCTCTGGGAACCTGGACCTGG AGGCCTTCGTCCTGATGGCCGCAG 
AGATCGGGCTGTGGGTGATTCTGCGTCCAGGCCCCTACATCTGCAGTGAGATGGACCTCGGGGGCTTGCCCAGC 
TGGCTACTCCAAGACCCTGGCATGAGGCTGAGGACAACTTACAAGGGCTTCACCGAAGCAGTGGACCTTTATTT 
TGACCACCTGATGTCCAGGGTGGTGCCACTCCAGTACAAGCGTGGGGGACCTATCATTGCCGTGCAGGTGGAGA 
ATGAATATGGTTCCTATAATAAAGACCCCGCATACATGCCCTACGTCAAGAAGGCACTGGAGGACCGtGGCATT 
. GTGGAACTGCTCCTGACTTCAGACAACAAGGATGGGCTGAGCAAGGGGATTGTCCAGGGAGTCTTGGCCACCAT 
-CAACTTGCAGTCAACACACGAGCTGCAGCTACTGACCACCTTTCTCTTCAACGTCCAGGGGA 
TGGTGATGGAGTACTGGACGGGGTGGTTTGACTCGTGGGGAGGCCCTCACAATATCTTGGATTCTTCTGAGGTT 
TTGAAAACCGTGTCTGCCATTGTGGACGCCGGCTCCTCCATCAACCTCTACATGTTCCACGGAGGCACCAACI^ 
TGGCTTCATGAATGGAGCCATGCACTTCCATGACTACAAGTCAGATGTCACCAGCTATGACTATGATGCTGTGC 
TGACAGAAGCCGGCGATTACACGGCCAAGTACATGAAGCTTCGAGACTTCTTCGGCTCCATCTCAGGCATCCCT 
CTCCCTCCCCCACCTGACCTTCTTCCCAAGATGCCGTATGAGCCCTTAACGCCAGTCTTGTACCTGTCTCTGTG 
GGACGCCCTCAAGTACCTGGGGGAGCCAATCAAGTCTGAAAAGCCCATCAACATGGAGAACCTGCCAGTC^ 
GGGGAAATGGACAGTCCTTCGGGTACATTCTCTATGAGACCAGCATCACCTCGTCTGGCATCCTCAGTGGCCAC 
GTGCATGATCGGGGGCAGGTGTTTGTGAACACAGTATCCATAGGATTCTTGGACTACAAGACAACGAAGAT^ 
.TGTCCCCCTGATCCAGGGTTACACCGTGCTGA.GGATCTTGGTGGAGAATCGTGGGCGAGTCAACTATGGGGAGA 
: ATATTGATGACCAGCGCAAAGGCTTAATTGGAAATCTCTATCTGAATGATTCACCCCTGAAAAACTTCAGAATC ;: 
TATAGCCTGGATATGAAGAAGAGCTTCTTTa\GAGGTTCGGCCTGGACAAATGGNGTTCCCTCCCAGAAA 
CACATTACCTGCTTT.CTTCTTjGGGTAGCTTGTCCATCAGCTCCACGCCTTGTGACA 

GCTGGGAGAAGGGGGTTGTATTCATCAATGGCCAGAACCTTGGACGTTACTGGAACATTGGACCCCAGJ^ 
CTTTACCTCCCAGGTCCCTGGTTGAGCAGCGGAATCAACCAGGTCATCGTTTTTGAGGAGACGATGGCGGGCCC 
TGCATTACAGTTCACGGAAACCCCCCACCTGGGCAGGAACCAGTACATTAAGTGAGCGGTGGC^ 
CTGGTGCCAGTGTCAGACTGCCGCCTCCTCTTGACCTGAAGCCTGGTGGCTGCTGCCCCACCCCTCACTGa^ 
AGCATCTCCTTAAGTAGCAACCTCAGGGACTGGGGGCTACAGTCTGCCCCTGTCTCAGCTCAAAACCCTAAGCC 
TGCAGGGAAAGGTGGGATGGCTCTGGGCCTGGCTTTGTTGATGATGGCTTTCCTACAGCCCTGCTCTTGTGCCG 
AGGCTGTCGGGCTGTCTCTAGGGTGGGAGCAGCTAATCAGATCGCCCAGCCTTTGGCCCTCAGAAAAA^^ 
AAACGTGCCCTTGCACCGGACGTCACAGCCCTGCGAGCATCTGCTGGACTCAGGCGTGCTCTTTGCTGGTTCCT 
GGGAGGCTTGGCCACATCCCTCATGGCCCCATTTTATCCCCGAAATCCTGGGTGTGTCACCAGTGTAGAGGGTG 
. GGGAAGGGGTGTCTCACCTGAGCTGACTTTGTTCTTCCTTCACAACCTTCTGAGCCTTCTTTGGGA^ 
GGAACTCGGCGTGAGAAACATGTGACTTCCCCTTTCCCTTCCCACTCGCTGCTTCCCACAGGGTGACAGGCTGG 
GCTGGAGAAACAGAAATCCTCACCCTGCGTCTTCCCAAGTTAGCAGGTGTCTCTGGTGTTCAGTGAGGAGGACA 
TGTGAGTCCTGGCAGAAGCCATGGCCCATGTCTGCACATCCAGGGAGGAGGACAGAAGGCCCAGCTCACATGTG . 
AGTCCTGGCAGAAGCCATGGCCCATGTCTGCACATCCAGGGAGGAGGACAGAAGGCCCAGCTCACATGTGAGTC 
CTGGCAGAAGCCATGGCCCATGTCTGCACATCCAGGGAGGAGGACAGAAGGCCCAGCTCACATGTGAGTCCTGG 
CAGAAGCCATGGCCCATGTCTGCACATCCAGGGAGGAGGACAGAAGGCCCAGCTCAGTGGCCCCCGCTCCCCAC 
CCCCCACGCCCGAACAGCAGGGGCAGAGCAGCCCTCCTTCGAAGTGTGTCCAAGTCCGCATTTGAGCCTTGTTC 
TGGGGCCCAGCCCAACACCTGGCriTGGGCTCACTGTCCTGAGTTGCAGTAAAGCTATAACCTTG^ 



FIGURE 64 

MTTWSLRRRPARTLGLLLLVVLGFLVLRRLDWSTLVPLRLRHRQLGLQAKGWNFML^ 
I FGGS I HYFRVPREYWRDRLLKMKACGIJ^rrLTTYVPWNLHEPERGKFDFSGNLDL 

AEIGLWILRPGPYICSEMDLGGLPSWLLQDPGMRLRTTYKGFTEAVDLYFDHLMSRWPLQ ■ 
YKRGGPI lAVQVENEYGSYNKDPAYMPYVKKALEDRGI VELLLTSDl^^ . 
INLQSTHELQLLTTFLFNVQGTQPK>IVMEYWTGWFDSWGGPHNILDSSEV^ 
S INLYMFHGGTNFGFlVttTGAMHFHDYKSDVTS YDYDAVLTEAGDYTAK^ I SGIP 

L P P P PDLLP KMP YE PLTP VL YLS LWD AliKYLGE P I KS EKP INMENL P VNGGNGQS FGY I LYE 
TS ITSSGILSGHVHDRGQVFVNTVS IGFLDYKTTKIAVPLIQGYTVLRILVENRGRV^ 
IDDQRKGLIGNLYIiNDSPLKNFRI YSLDMKKS FFQRFGLDKWXSLPETPTLPAFFLGSLS I S 
STPCDTFLK1.EGWEKGWFINGQNLGRYWNIGPQKTLYLPGPWLSSGINQVIVFEETMAGPA* 

. LQFTETPHLGRNQYIK 

Signal sequence : ' 
amino- acids 1-27 

Casein kinase II phosphorylation site. 

amino acids ;i41-118, .253-257; 340-344, 395-399, ; 540-544, 
560-564 

N-myristoylation site, 

amino acids 146-152, 236-242, 240-246, 244-250, 287-293,. 
309-315, 320-326, 366-372, 423-429, 425-431 , 441-447 503 -509 , . 
580-586 
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GGGGACGCGGAGCTGAGAGGCTCCGGGCTAGCTAGGTGTAGGGGTGGACGGGTCCCAGGACC 
CTGGTGAGGGTTCTCTACTTGGCCTTCGGTGGGGGTCAAGACGCAGGCACCTACGCCAAAGG 
GGAGCAAAGCCGGGCTCGGCCGGAGGCCCCCAGGACCTCCATCTCCCAATGTTGGAGGAATC 
CGACACGTGACGGTCTGTCCGCCGTCTCAGACTAGAGGAGCGCTGTAAACGCC ATGG CTCCC 
AAGAAGCTGTCCTGCCTTCGTTCCCTGCTGCTGCCGCTCAGCCTGACGCTACTGCTGCCCCA. 
GGCAGACACTCGGTCGTTCGTAGTGGATAGGGGTCATGACCGGTTTCTCCTAGACGGGGCCC 
CGTTCCGCTATGTGTCTGGCAGCCTGCACTACTTTCGGGTACCGCGGGTGCTTTGGGCCGAC 
* CGGCTTTTGAAGATGCGATGGAGCGGCCTCAACGCCATACAGTTTTATGTGCCCTGGAACTA 
CCACGAGCCACAGCCTGGGGTCTATAACTTTAATGGCAGCCGGGACCTCATTGGCTTTCTGA 
ATGAGGCAGCTCTAGCGAACCTGTTGGTCATACTGAGACCAGGACCTTACATGTGTGCAGAG 
TGGGAGATGGGGGGTCTCCCATCCTGGTTGCTTCGAAAACCTGAAATTCATCTAAGAACCTC 
AGATCCAGACTTGCTTGCCGCAGTGGACTCCTGGTTCAAGGTCTTGCTGCCCAAGATATATC 
, CATGGCTTTATCACAATGGGGGCAACATCATTAGCATTCAGGTGGAGAATGAATATGGTAGC 
TACAGAGCCTGTGACTTCAGCTACATGAGGCACTTGGCTGGGCTCTTCCGTGCACTGCTAGG 
AGAAAAGATCTTGCTCTTCACCACAGATGGGCCTGAAGGACTCAAGTGTGGCTCCCTCCGGG 
GACTCTATACCACTGTAGATTTTGGCCCAGCTGACAACATGACCAAAATCTTTACCCTGCTT 
CGGAAGTATGAACCCCATGGGCCATTGGTAAACTCTGAGTACTACACAGGCTGGCTGGATTA 
-CTGGGGCCAGAATCACTCCACACGGTCTGTGTCAGCTGTAACCAAAGGACTAGAGAACATGC 
TCAAGTTGGGAGCCAGTGTGAACATGTACATGTTCCATGGAGGTACCAACTTTG.GATATTGG 
AATGGTGCCGATAAGAAGGGACGCTTCCTTCCGATTACTACCAGCTATGACTATGATGCACC 
TATATCTGAAGCAGGGGACCCCACACCTAAGCTTTTTGCTCTTCGAGATGTCATCAGCAAGT 
TCCAGGAAGTTCCTTTGGGACCTTTACCTCCCCCGAGCCCCAAGATGATGCTTGGACCTGTG 
ACTCTGCACCTGGTTGGGCATTTACTGGCTTTCCTAGACTTGCTTTGCCCCCGTGGGCCCAT 
TCATTCAATCTTGCCAATGACCTTTGAGGCTGTCAAGCAGGACCATGGCTTCATGTTGTACC 
GAACCTATATGACCCATACCATTTTTGAGCCAACACCATTCTGGGTGCCAAATAATGGAGTC 
CATGACCGTGCCTATGTGATGGTGGATGGGGTGTTCCAGGGTGTTGTGGAGCGAAATATGAG 
AGACAAACTATtTTTGACGGGGAAACTGGGGTCCAAACTGGATATCTTGGTGGAGAACATGG 
-GGAGGCTCAGCTTTGGGTCTAACAGCAGTGACTTCAAGGGCCTGTTGAAGCCACCAATTCTG 
GGGCAAACAATCCTTACCCAGTGGATGATGTtCCCTCTGAAAATTGATAACCTTGTGAAGrTG 
GTGGTTTCCCCTCCAGTTGCCAAAATGGCCATATCCTCAAGCTCCTTCTGGCCCCACATTCT 
ACTCCAAAACATTTCCAATTTTAGGCTCAGTTGGGGACACATTTCTATATCTACCTGGATGG 
, ACCAAGGGCCAAGTCTGGATCAATGGGTTTAACTTGGGCCGGTACTGGACAAAGCAGGGGCC 
ACAACAGACCCTCTACGTGCCAAGATTCCTGCTGTTTCCTAGGGGAGCCCTCAACAlAAATTA. 

; cattgctggaactagaagatgtacctctccagccccaagtccaatttttggataagcctatc 
gtcaatagcactagtactttgcacaggacacatatcaattccctttcagctgatacactgag 
tgcctctgaaccaatggagttaagtgggcactga?aggtaggccgggcatggtggctcatgg 
ctgtaatcccaggactttgggaggctgagacgggtggattacctgaggtcaggacttcaaga 
ccagcctggccaacatggtgaaaccccgtctccactaaaaatacaaaaattagccgggcgtg 
atggtgggcacctctaatcccagctacttgggaggctgagggcaggagaattgcttgaatcc 
aggaggcagaggttgcagtgagtggaggttgtaccactgcactccagcctggctgacagtga 

GACACTC CATCTCAAAAAAAAAAAA 
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MAPKiOaSCLRSLLLPLSLTLLLPQADTRSFVVDRGHDRFLLbGAPFRYySGSLHY 
WADRLLKMRWSGLNAIQFYVPWNYHEPQPGVYNFNGSRDLIAFL^IEA;^^ 
CAEWEMGGLPSWLLRKPEIHLRTSDPDFLAAVDSWFKVLLPKIYPWLYHNG^ 
■ YGSYRACDFSYMRHIAGLFRALLGEKILLFTTDGPEGLKCGSLRGLYTTVDFGPADNMTKIF 
TLLRKYEPHGPLWSEYYTGWLDYWGQNHSTRSVSAVTKGLENMLKLGASVNM 
GYWNGADKXGRFLPITTSYDYDAPISEAGDPTPKLFALRDVISKPQEVPLGPLPPPSPro4^ 
GPVTLHLVGHLLAFLDLLCPRGPIHSILPMTFEAVKQDHGFMLYRTYMTHTIFEPTPFWPN 
NGVHDRAYVMVDGVFQGWERl^RDKLFLTGKLG S KLD I LVENMGRL S 

PILGQTILTQWMMFPLKIDNIiVKWWFPLQLPKWPYPQAPSGPTFYSKTFPILGSVGDTFLYL 
PGWTKGQVWINGFNLGRYWTKQGPQQTLYVPRFLLFPRGALNKITLLELEDVPLQPQVQFLD 
KPILNSTSTLHRTHINSLSADTLSASEPMELSGH . . 

Signal sequence: 

amino acids 1-27 -'. 
N-glycosylation site, 

amino acids 97-101, 243-247, 276-280,. 486-490, .625-629 

kinase phospiiorylation site • 

site . 

327-331, 423-427, 469-473, 

Tyrosine kinase phosphorylation site, 
amino acids 191-198 



cAMP- and cGMP -dependent protein 
amino acids .4-8 

Casein kinase II phosphorylation 
amino acids 148-152, 234-238, 
550-554, 603-607, 644-648 



N-myristoylation ; 
amino acids 131- 
227-233, 231-237, 



site. 
137, 176 
274-280, 



-182, 188-194, 203-209, 223-229, 
296-300, 307-313, 447-453, 484-490 
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GCTTTGAACACGTCTGCAAGCCCAAAGTTGAGCATCTGATTGGTTATGAGGTATTTGAGTGC 
ACCCACAATATGGCTTACATGTTGAAAAAGCTTCTCATCAGTTACATATCCATTATTTGTGT 
TTATGGCTTTATCTGCCTCTACACTCTCTTCTGGTTATTCAGGATACCTTTGAAGGAATATT 
CTTTCGAAAAAGTCAGAGAAGAGAGCAGTTTTAGTGACATTCCAGATGTCAAAAACGATTTT 
; GCGTTCCtTCTTCACATGGTAGACCAGTATGACCAGCTATATTCCAAGCGTTTTGGTGTGTT 
CTTGTCAGAAGTTAGTGAAAATAAACTTAGGGAAATTAGTTTGAACCATGAGTGGACATTTG ; 

aaaaactcaggcagcacatttcacgcaacgcccaggacaagcaggagttgcatctgttcatg 
ctgtcgggggtgcccgatgctgtctttgacctcacagacctggatgtgctaaagcttgaact 
aattccagaagctaaaattcctgctaagatttctcaaatgactaacctccaagagctccacc 

' tctgccactgccctgcaaaagttgaacagactgcttttagctttcttcgcgatcacttgaga 
tgccttcacgtgaagttcactgatgtggctgaaattcctgcctgggtgtatttgctcaaaaa . 
gcttcgagagttgtacttaataggcaatttgaactctgaaaacaataagatgataggacttg: . 
aatctctccgagagttgcggcaccttaagattctccacgtgaagagcaatttgaccaaagtt. 

. ccctccaacattacagatgtggctccacatcttacaaagttagtcattcataatgac^^ 
taaactcttggtactgaacagccttaagaaaatgatgaatgtcgctgagctggaactccaga . 
actgtgaggtagagagaatccgacatgctattttcagcctctctaatttacaggaactggat 

. ttaaagtccaataacattcgcacaattgaggaaatcatcagtttccagcatttaaaacgact 
gacttgtttaaaattatggcataacaaaattgttactattcctccctctattacccatgtca 
aaaacttggagtcactttatttctctaacaacaagctcgaatccttaccagtggcagtattt 
agtttacagaaactcagatgcttagatgtgagctacaacaacatttcaatgattccaataga 
aataggattgcttcagaacctgcagcatttgcatatcactgggaacaaagtggacattctgc 

CAAAACAATTGTTTAAATGCATAAAGTTGAGGACTTTGAATCTGGGACAGAACTGCATCACC 
TCACTCCCAGAGAAAGTTGGTCAGCTCTCCCAGCTCACTCAGCTGGAGCTGAAGGGGAACTG 

cttggaccgcctgccagcccagctgggccagtgtcggatgctcaagaaaagcgggcttgttg; 
tggaagatcacctttttgataccctgccactcgaagtcaaagaggcattgaatcaagacata 
aatattccctttgcaaatgggatt taa actaagataatatatgcacagtgatgtgcaggaac 
aacttcctagattgcaagtgctcacgtacaagttattacaagataatgcattttaggagtag 
atacatcttttaaaataaaacagagaggatgcatagaaggctgatagaagacataactgaat 
gttcaatgtttgtagggttttaagtcattcatttccaaatcatttttttttttcttttgggg 
aaagggaaggaaaaattataatcactaatcttggt.tctttttaaattgtttgtaacttggat 
gctgccgctactgaatgtttacaaattgcttgcctgctaaagtaaatgattaaattgacatt 

TTCTTACTAAAAAAAAAAAAAAAAA 



FIGURE 68 

-MAYMLKKLLI SYIS I ICVYGFICLYTLFWLFRI PLKEYSFEKVREESSFSDI PDVKNDFAFL 
LHMVDQYDQLYSKRFGVFLSEVSENKLREISLNHEWTFEKLRQHISRNAQDKQELHLFMLSG 
VPDAVFDLTDLDVLKLELI PEAKI PAKI SQMTNLQELHLCHCPAKVEQTAFS FLRDHLRCLH . 
VKFTDVAEIPAWVYLLKbn:,RELYLIGNLNSENNKMIGLESLRELRHLKILHVKSNLTKVPSN 

ITDVAPHLTKLVIH1^GTKLLVLNSLKKM^I1^ [ 
NN I RT I EE 1 1 S FQHLKRLTCLKLWHNKI VT I P P S I THVK^ 
KLRCLDVS YNNI SM I P I E IGLLQlSn^QHLHI TGNKVD I LPKQLFKC I KLRTI^ 
EKVGQLSQLTQLELKGNCLDRLPAQLGQCRMLKXSGLWEDHLFDTLPLEVKSALNQDINIP 
. FANGI ■ 

Signal sequence: 

■ .amino acids 1-2 0 . . 

N-glycosylation jsite.. 

amino acids. 241-245, 248-252, 3.83-387 

cAMP- and cGMP-dependent protein kinase phosphorylation site . 
amino acids 326-330 

Casein kinase II phosphorylation site, 

amino acids 48-52, 133-137, 226-230, 315-319 432-436, 444-448 

Tyrosine kinase phosphorylation site, 
amino acids 349-355, 375-381 

N-myristoylation site. 

amino acids 78-84, 124-130, 212.-218, 392-398 



FIGURE 69 



CCCACGCGTCCGGCCTTCTCTCTGGACTTTGCATTTCCATTCCTTTTCATTGACAAACTGAC^^ 

Ta^TTTTTCCATCTCTGGGCCAGCTTGGGATCCTAGGCCGCCCTGGGAAGACATTTGTGTTTTACACACATAAG^ 

ATCTGTGTTTGGGGTTTCI^CTTCCTCCCCTGACATTGGCATTGCTTAGTGGTTGTGTGGGGAGGGAGACC^ 

TGGGCTCAGTGCTTGCTTGCACTTATCn'GCCTAGGTACATCGAAGTCTTTTGACCTCCATACAGTGATTATGC 

TGTCATCGCTGGTGGTATCCTGGCGGCCTTGCTCCTGCTGATAGTTGTCGTGCTCTGTCTTTACTTCAAAA 

ACAACGCGCTAAAAGCTGCAAAGGAACCTGAAGCTGTGGCTGTAAAAAATCACAACCCAGACAAGGTGTGGTGG . 

GCCAAGAACAGCCAGGCCAAAACCATTGCCACGGAGTCTTGTCCTGCCCTGCAGTGCTGTGAAGGATATAGAAT 

GTGTGCCAGTTTTGATTCCCTGCCACCTTGCTGTTGCGACATAAATGAGGGCCTCTGAGTTAGGAAAGGCTCCC 

TTCTCAAAGCAGAGCCCrGAAGACTTCAATGATGTCAATGAGGCCACCTGTTTGTGATGTGCAGGCAC^ 

AAGGCACAGCTCCCCATCAGTTTCATGGAAAATAACTCAGTGCCTGCTGGGAACCAGCTGCTGGAGATCCCTAC 

AGAGAGCTTCCACTGGGGGCAACCCTTCCAGGAAGGAGTTGGGGAGAGAGAACCCTCACTGTGGGGAATGCTGA 

TAAACCAGTCACACAGCTGCTCTATTCTCACACAAATCTACCCCTTGCGTGGCTGGAAOT . 

GGTGTCCAGAAAGCTGATGTAACACAGAGCCTATAAAAGCTGTCGGTCCTTAAGGCTGCCCAGCGCCTTGCCAA 

A ATGG AGCTTGTAAGAAGGCTCATGCCATTGACCCTCTTAAITCTCTCCTGTTTGGCGGAGCTGACAATGGC 

AGGCTGAAGGCAATGCAAGCTGCACAGTCAGTCTAGGGGGTGCCAATATGGCAGAGACCCACAAAGCCA^^ 

CTGCAACTCAATCCCAGTGAGAACTGCACCTGGACAATAGAAAGACCAGAAAACAA^ 

TTCCTATGTCCAGCTTGATCCAGATGGAAGCTGTGAAAGTGAAAACATTAAAGTCTTTGA 

ATGGGCCTCTGCTAGGGCAAGTCTGCAGTAAAAACGACTATGTTCCTGTATTTGAATCATCATCCAGTACATTG 

ACGTTTCAAATAGTTACTGACTCAGCAAGAATTCAAAGAACTGTCTTTGTCTTCTACTACTTC^ 

CATCTCTATTCCAAACTGTGGCGGTTACCTGGATACCTTGGAAGGATCCTTCACCAGGCCCAAT^ 

CGCATCCTGAGCTGGCTTATTGTGTGTGGCACATACAAGTGGAGAAAGATTACAAGATAAAACTAAACTTCAAA, 

GAGATTTTCCTAGAAATAGACAAACAGTGCAAAtTTGATTTTCTTGCCATCTATGATG^ 

.TGGCCTGATTGGACAAGTCTGTGGCCGTGTGACTCCCACCTTCGAATCGTCATCAAACTCTCTGACTGTCGTGT 
TGTCTACAGATTATGCCAATTCTTACCGGGGATTTTCTGCTTCCTACACCTCAATTTATGCAGAAAACATCi^ 
ACTACATCTTTAACTTGCTCTTCTGACAGGATGAGAGTTATTATAAGCAAATCCTACCTAGAGGCTTTTAACTC 
TAATGGGAATAACTTGCAACTAAAAGACCCAACTTGCAGACCAAAATTATCAAATGTTGTGG^^ . 
CTCTTAATGGATGTGGTACAATCAGAAAGGTAGAAGATCAGTCAATTACTTACACCAATATAATCACCTT^ 
GCATCGTCAACTTCTGAAGTGATCACCCGTCAGAAACAACTCCAGATTATTGTGAAGTGTGAAATGGGA^ 
TTCTACAGTGGAGATAATATACATAACAGAAGATGATGTAATACAAAGTCAAAATGCACTGGGCAAATATAACA 
CCAGCATGGCTCTTTTTGAATCCAATTCATTTGAAAAGACTATACTT'GAATCACCATATTATGTGGAT^ 
CAAACTCTTTTTGTTCAAGTTAGTCTGCACACCTCAGATCCAAATTTGGTGGTGT^ 

CTCTCCCACCTCTGACTTTGCATCTCCAACCTACGACCTAATCAAGAGTGGATGTAGTCGAGATGAAACTTGTA 

AGGTGTATCCCTTATTTGGACACTATGGGAGATTCCAGTTTAATGCCTTTAAATTCTTGAGAAGTATGAGCTCT 

GTGTATCTGCAGTGTAAAGTTTTGATATGTGATAGCAGTGACCACCAGTCTCGCTGCAATCAAGGTTGTGTCTC. 

CAGAAGCAAACGAGACATTTCTTCATATAAATGGAAAACAGATTCCATCATAGGACCCATTCGTCTGAAAAGOT 

ATCGAAGTGCAAGTGGCAATTCAGGATTTCAGCATGAAACACATGCGGAAGAAACTCCAAACCAGCCT^ 

AGTGTGCATCTGTTTTCCTTCATGGTTCTAGCTCTGAATGTGGTGACTGTAGCGACAATCACAGTGAGGCATTT 

TGTAAATCAACGGGCAGACTACAAATACCAGAAGCTGCAGAACTAT TAA CTAACAGGTCCAACCCTAAGTGAGA 

CATGTTTCTCCAGGATGCCAAAGGAAATGCTACCTCGTGGCTACACATATTATGAATAAATGAGGAAGGGCCTG 

AAAGTGACACACAGGCCTGCATGTAAAAAAA 



FIGURE 70 



MELVRRLMPLTLLILSCLAELTMAEAEGNASCTVSLGGANMAETHKJ^ 

ERPENKSIRIIFSYVQLDPDGSCESENIKVFDGTSSNGPLLGQVCSKNDYVPVFESSSSTLT 
FQIVTDSARIQRWFVFYYFFSPNISIPNCGGYLDTLEGSFTSPNYPKPHPEIAYCViraiQy 
EKDYKI KliNFKEIFLEIDKQCKFDFIiAIYDGPSTNSGLIGQVCGRVTPTFESSSNSLTVVLS 
TDYANSYRGFSASYTSIYAENINTTSLTCSSDRiyiRVI ISKSYLEAFNSNGNNLQLKDPTCRP 
- KLSNWEFSVPLNGCGTIRKVEDQS ITYTNI ITFSASSTSEVITRQKQLQI I VKCEMGHNST 
VEIIYITEDDVIQSQNALGKYNTSMALFESNSFEKTILESPYYVDIJSIQTLFVQVSLHTSDPN 
LWFLDTCRASPTSDFASPTYDLIKSGCSRDETCKVYPLFGHYGRFQFNAFKFLRSMSSVYL 
QCKVLICDSSDHQSRCNQGCVSRSKRDISSYK^KTDSIIGPIRLKRDRSASGNSGFQHET^ 
•EETPNQPFNSVHLFSFMVIiAIiNVVTVATIT^^ . . ' . . 

Sigrnal sequence : 
amino acids 1-24 



Transmembrane domain : 
amino acids 571-586. 



N-glycosylation site, 
■ ..amino acids 29-33, 57-61,. -67-71, 148-152, . 2.71-275, 370-374, 
394-3 98, 419-423 



Casein kinase II phosphorylation site, 
■amino acids 22-26, 108-112, 289-293, 348-352 , 371-375 , 
379-383, 408-412, 463 -467 , 52 0-524 , 556-560 ^ " ^ 



Tyrosine kinase phosphorylation site. 

amino acids 172-180, 407-415, 407-416, 519-528 



N-myristoylation site. 

amino acids 28-34, 38-44, 83-89, 95-101, 104-110,. 226-232 



Prokaryotic membrane lipoprotein lipid attachment site, 
amino acids 7-18 



FIGURE 71 



GACGGAAGAACAGCGCTCCCGAGGCCGCGGGAGCCTGCAGAGAGGAGAGCCGGCCTGCGCCG 
GGACATGCGGCCCCAGGAGCTCCCCAGGCTCGCGTTCCCGTTGCTGCTGTTGCTGTTGCTGC 
TGCTGCCGCCGCCGCCGTGGCCTGCCCACAGCGCCACGCGCTTCGACCCCACCTGGGAGTCC 
CTGGACGCCCGCCAGCTGCCCGCGTGGTTTGACCAGGCCAAGTTCGGCATCTTCATCCACTG 
GGGAGTGTTTTCCGTGCCCAGCTTCGGTAGCGAGTGGTTCTGGTGGTATTGGCAAAAGGAAA 
AGATACCGAAGTATGTGGAATTTATGAAAGATAATTACCCTCCTAGTTTCAAA.TATGAAGAT 
TTTGGACCACTATTTACAGCAAAATTTTTTAATGCCAACCAGTGGGCAGATATTTTTCAGGC 
CTCTGGTGCCAAATACATTGTCTTAACTTCCAAACATCATGAAGGCTTTACCTTGTGGGGGT 
CAGAATATTCGTGGAACTGGAATGCCATAGATGAGGGGCCCAAGAGGGACATTGTCAAGGAA 
CTTGAGGTAGCCATTAGGAACAGAACTGACCTGCGTTTTGGACTGTACTATTCCCTTTTTGA 
ATGGTTTCATCCGCTCTTCCTTGAGGATGAATCCAGTTCATTCCATAAGCGGCAATTTCCAG 
TTTCTAAGACATTGCCAGAGCTCTATGAGTTAGTGAACAACTATCAGCCTGAGGTTCTGTGG 
TCGGATGGTGACGGAGGAGCACCGGATCAATACTGGAACAGCACAGGCTTCTTGGCCTGGTT 
ATATAATGAAAGCCCAGTTCGGGGCACAGTAGTCACCAATGATCGTTGGGGAGCTGGTAGCA 
TCTGTAAGCATGGTGGCTTCTATACCTGCAGTGATCGTTATAACCCAGGACATCTTTTGCCA 
CATAAATGGGAAAACTGCATGACAATAGACAAACTGTCCTGGGGCTATAGGAGGGAAGCTGG 
AATCTCTGACTATCTTACAATTGAAGAATTGGTGAAGCAACTTGTAGAGACAGTTTCATGTG 
GAGGAAATCTTTTGATGAATATTGGGCCCACACTAGATGGCACCATTTCTGTAGTTTTTGAG 
GAGCGACTGAGGCAAGTGGGGTCCTGGCTAAAAGTCAATGGAGAAGCTATTTATGAAACCTA 
TACCTGGCGATCCCAGAATGACACTGTCACCCCAGATGTGTGGTACACATCCAAGCCTAAAG 
. AAAAATTAGTCTATGCCATTTTTCTTAAATGGCCCACATCAGGACAGCTGTTCCTTGGCCAT 
CCCAAAGCTATTCTGGGGGCAACAGAGGTGAAACTACTGGGCCATGGACAGCCACTTAACTG, 
GATTTCTTTGGAGCAAAATGGCATTATGGTAGAACTGCCACAGCTAACCATTCATCAGATGC 
CGTGTAAATGGGGCTGGGCTCTAGCCCTAACTAATGTGATC TAA AGTGCAGCAGAGTGGCTG 
ATGCTGCAAGTTATGTCTAAGGCTAGGAACTATCAGGTGTCTATAATTGTAGCACATGGAGA 
AAGCAATGTAAACTGGATAAGAAAATTATTTGGCAGTTCAGCCCTTTCCCTTTTtCCCACTA 
AATTTTTCTTAAATTACCCATGTAACCATTTTAACTCTCCAGTGCACTTTGCCATTAAAGTC 
TCTTCACATTGATTTGTTTCCATGTGTGACTGAGAGGTGAGAATTTTTTCACATTATAGTAG 
CAAGGAATTGGTGGTATTATGGACCGAACTGAAAATTTTATGTTGAAGCCATATCCCCCATG 
ATTATATAGTTATGCATCACTTAATATGGGGATATTTTCTGGGAAATGCATTGCTAGTCAAT 
TTTTTTTTGTGCCAACATCATAGAGTGTATTTACAAAATCCTAGATGGCATAGCCTACTACA 
CACCTAATGTGTATGGTATAGACTGTTGCTCCTAGGCTACAGACATATACAGCATGTTACTG 
AATACTGTAGGCAATAGTAACAGTGGTATTTGTATATCGAAACATATGGAAACATAGAGAAG 
GTACAGTAAAAATACTGTAAAATAAATGGTGCAC CTGT ATAGGGCACTT AC CACGAATGGAG 
CTTACAGGACTGGAAGTTGCTCTGGGTGAGTCAGTGAGTGAATGTGAAGGCCTAGGACATTA 
TTGAACACTGCCi\GACGTTATAAATACTGTATGCTTAGGCTACACTACATTTATAAAAAAAA 
GTTTTTCTTTCTTCAATTATAAATTAACATAAGTGTACTGTAACTTTACAAACGTTTTAATT 
TTTAAAACCTTTTTGGCTCTTTTGTAATAACACTTAGCTTAAAACATAAACTCATTGTGCAA 
ATGTAA 
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MRPQELPRLAPPLLLLLLLLLPPPPCPAHSATRFDPTWESLDARQLPAWFDQAKFGIFIHWG 
VFSVPSFGSEWFWWYWQKEKIPKYVEFMKDI^PPSFKYEDFGPLFTAKFFNANQWADIFQ 
GAKYIVLTSKHHEGFTLWGSEYSWNWNAIDEGPKRDIVKELEVAIRJNRTDLRFGL^^^ 
FHPLFLEDESSSFHKRQFPVSKTLPELYELVNNYQPEVLWSDGDGGAPDQYWNSTGF^ 
. . NESPWGTVVTNDRWGAGSICKHGGFYTCSDRYNPGHLLPHKWENCMTIDKL 
. SDYLTIEELVKQLVETVSCGGNLIJyiNIGPTLDGTISWFEERLRQVGSW^ 
WRSQNDTVTPDVVnrTSK^KEKLVYAI FL^ 
SLEQNGIMVELPQLTIHQMPCKWGWAIiALTNVI 

Signal sec[ueiice: . ' 

amino acids 1-2 8 . 

N-glycosylation site. 

amino acids 171-175, 239-243 377-381 ; 
Casein kinase II piiosphorylation site. 

amino ; acids 32-36,; 182-186, 209-213,. 227-231, . .276-280, 
315-319, 375-375 

Tyrosine kinase phosphorylation site, 
amino acids 361-369, 389-397 

N-inyristoylation site. 

amino acids 143-149, 178-184, 255-261, 272-278, 428-434 

Leucine zipper pattern, 
amino acids 410-432 

Alpha-L-fucosidase putative active site, 
amino. acids 283-295 



FIGUIRE 73 

AGCAGGGAAATCCGGATGTCTCGGTTATGAAGTGGAGCAGTGAGTGTGAGCCTCAACATAGT 

TCCAGAACTCTCCATCCGGACTAGTTATTGAGCATCTGCCTCTCATATCACCAGTGGCCATC 

TGAGGTGTTTCCCTGGCTCTGAAGGGGTAGGCACG ATGG CCAGGTGCTTCAGCCTGGTGTTG . 

CTTCTCACTTCCATCTGGACCACGAGGCTCCTGGTCCAAGGCTCTTTGCGTGCAGAAGAGCT 

TTCCATCCAGGTGTCATGCAGAATTATGGGGATCACCCTTGTGAGCAAAAAGGCGAACCAGC 

AGCTGAATTTCACAGAAGCTAAGGAGGCCTGTAGGCTGCTGGGACTAAGTTTGGCCGGCAAG 

GACCAAGTTGAAACAGCCTTGAAAGCTAGCTTTGAAACTTGCAGCTATGGCTGGGTTGGAGA- 

TGGATTCGTGGTCATCTCTAGGATTAGCCCAAACCCCAAGTGTGGGAAAAATGGGGTGGGTG 

TCCTGATTTGGAAGGTTCCAGTGAGCCGACAGTTTGGAGCCTATTGTTACAACTCATCTGAT 

ACTTGGACTAACTCGTGCATTCCAGAAATTATCACCACCAAAGATCCCATATTCAACACTCA ' 

AACTGCAACACAAACAACAGAATTTATTGTCAGTGACAGTACCTACTCGGTGGCATCCCCTT 

ACTCTACAATACCTGCCCCTACTACTACTCCTCCTGCTCCAGCTTCCACTTCTATTCCACGG 

agaaaaaaattgatttgtgtcacagaagtttttatggaaactagcaccatgtctacagaaac 
tgaaccatttgttgaaaataaagcagcattcaagaatgaagctgctgggtttggaggtgtcc 
ccacggctctgctagtgcttgctctcctcttctttggtgctgcagctggtcttggattttgc ■ 
tatgtcaaaaggtatgtgaaggccttcccttttacaaacaagaatcagcagaaggaaatg , 
cgaaaccaaagtagtaaaggaggagaaggccaatgatagcaaccctaatgaggj^ 
aaactgataaaaaccca.gaagagtccaagagtccaagcaaaactaccgtgcgatgcctggaa 
c-ctgaagtt taga tgagacagaaatgaggagacacacctgaggctggtttctttcatgctcc . 
ttaccctgccccagctggggaaatcaaaagggccaaagaaccaaagaagaaagtccaccctt 
ggttcctaactggaatcagctcaggactgccattggactatggagtgcaccaaagagaatgc ■ 
ccttctccttattgtaaccctgtctggatcctatcctcctacctccaaagcttcccacggcc 
tttctagcctggctatgtcctaataatatcccactgggagaaaggagttttgcaaagtgcaa! ' 
- ggacctaaaacatctcatcagtatccagtggtaaaaaggcctcctggctgtctgaggctagg 
tgggttgaaagccaaggagtcactgagaccaaggctttctctactgattccgcagctcagac 
cctttcttcagctctgaaagagaaacacgtatcccacctgacatgtccttctgagcccggta 
agagcaaaagaatggcagaaaagtttagcccctgaaagccatggagattctcataacttgag 
acctaatctctgtaaagctaaaataaagaaatagaacaaggctgaggatacgacagtacact 
gtcagcagggactgtaaacacagacagggtcaaagtgttttctctgaacacattgagttgga 

ATCACTGTTTAGAACACACACACTTACTTTTTCTGGTCTCTACCACTGCTGATATTTTCTCT 
AGGAAA.TATACTTTTACAAGTAACAAAAATAAAAACTCTTATAAATTTCTATTTTTATCTGA 
GTTACAGAAATGATTACTAAGGAAGATTACTCAGTAATTTGTTTAAAAAGTAATAAAATTCA 
ACAAACATTTGCTGAATAGCTACTATATGTCAAGTGCTGTGCAAGGTATTACACTCTGTAAT 

. TGAATATTATTCCTCAAAAAATTGCACATAGTAGAACGCTATCTGGGAAGCTATTTTTTTCA 
GXTTTGATATTTeTAGCTTATCTACTTCCAAACTAATTTTTATTTTTGCTGAGACTAATCTT 

• ATTCATTTTCTCTAATATGGCAACCATTATAACCTTAATTTATTATTAACATACCTAAGAAG 
TACATTGTTACCTCTATATACCAAAGCACATTTTAAAAGTGCCATTAACAAATGTATC^ 
GCCCTCCTTTTTCCAACAAGAAGGGACTGAGAGATGCAGAAATATTTGTGACAAAAAATTAA 
AGCATTTAGAAAACTT 



FIGURE 74 



MARCFSLVLLLTSIWTTRLLVQGSLRAEELSIQVSCRIMGITLVSKKANQQIJSFFTEAK^ 
LLGLSLAGKDQVETALKAS FETCS YGWVGDGFWI SR I S PNPKCGKNGVGVL I WKVPVSRQF 
AAYCYNSSDTWTNSCIPEIITTKDPIFNTQTATQTTEFIVSDSTYSVASPYSTIPAPTTTPP 
APASTS I PRRKKLiCVTEVFMETSTMSTETEPFVENKAAFKNEAAGFGGVPTA^ . 
:GAAAGLGFCYVKRYyKAFPFTNKNQQKEMIETKWKEEK^^ 
SKTTVRCLEAEV 

Signal secjuence: 
amino acids 1-16 

Transmeinbrane domain: 
amino acids 235-254 

H-glycosylation site • 

amino acids 53-57,' 13;0-134,. 289-293 . : 

Casein kinase 11 phosphorylation site. 

amino acids 145 -14 9/.. 2 14 -2 1.8. > ' = 

Tyrosine kinase phosphorylation site, 

-/'.,'■■■ 

amino acids 79-88 • . 
N-myristoylation site. 

amino acids 23-29, 65-71, 234-240, 235-239, 249-255, .253-259 
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AGATGGCGGTCTTGGCACCTCTAATTGCTCTCGTGTATTCGGTGCCGCGACTTTCACGATGG ^ 
CTCGCCCAACCTTACTACCTTCTGTCGGCCCTGCTCTCTGCTGCCTTCCTACTCGTGAGGAA . 
ACTGCCGCCGCTCTGCCACGGTCTGCCCACCCAACGCGAAGACGGTAACCCGTGTGACTTTG 
ACTGGAGAGAAGTGGAGATCCTGATGTTTCTCAGTGCCATTGTGATGATGAAGAACCGCAGA 
TCCATCACTGTGGAGCAACATATAGGCAACATTTTCATGTTTAGTAAAGTGGCCAACACAAT 
TCTTTTCTTCCGCTTGGATATTGGCATGGGCCTACTTTACATCACACTCTGCATAGTGTTCC ^ 
• TGATGACGTGCAAACCCCCCCTATATATGGGCCCTGAGTATATCAAGTACTTCAATGATAAA : 
ACCATTGATGAGGAACTAGAACGGGACAAGAGGGTCACTTGGATTGTGGAGTTCTTTGCCAA 
TTGGTCTAATGACTGCCAATCATTTGCCCCTATCTATGCTGACCTCTCCCTTAAATACAACT 
GTACAC5GGCTAAATTTTGGGAAGGTGGATGTTGGACGCTATACTGATGTTAGTACGCGGTAC 
AAAGTGAGCACATCACCCCTCACCAAGCAACTCCCTACCCTGATCCTGTTCCAAGGTGGCAA 
GGAGGCAATGCGGCGGCCACAGATTGACAAGAAAGGACGGGCTGTCTCATGGACCTTCTCTG 
AGGAGAATGTGATCCGAGAATTTAACTTAAATGAGCTATACCAGCGGGCCAAGAAACTATCA 
■ AAGGCTGGAGACAATATCCCTGAGGAGCAGCCTGTGGCTTCAACCCCCACCACAGTGTCAGA 
TGGGGAAAACAAGAAGGATAA ATAAG ATCCTCACTTTGGCAGTGCTTCCTCTCCTGTCAATT 
CCAGGCTCTTTGCATAACCACAAGCCT.GAGGCTGCAGCCTTTNATTNATGTTTTCCCTT.TGG 
: CTGNGACTGGNTGGGGCAGCATGCAGCTTCTGATTTTAAAGAGGCATCTAGGGAATTGTCAG 
GCACCCTACAGGAAGGCCTGCCATGCTGTGGCCAACTGTTTCACTGGAGCAAGAAAGAGATC 
TCATAGGACGGAGGGGGAAATGGTTTCCCTCCAAGCTTGGGTCAGTGTGTTAACTGCTTATC 
AGCTATTCAGACATGTCCATGGTTTCTCCATGAAACTCTGTGGTTTCATCATTCCTTCTTAG 
TTGACCTGCACAGCTTGGTTAGACCTAGATTTAACGCTAAGGTAAGATGCTGGGGTATAGAA 
CGCTAAGAATTTTCCCCCAAGGACTCTTGCTTCCTTAAGCCCTTCTGGCTTCGTTTATGGTC 
TTCATTAAAAGTATAAGCCTAACTTTGTCGCTAGTCCTAAGGAGAAACCTTTAACCACAAAG 
TTTTTATCATTGAAGACAATATTGAACAACCCCCTATTTTGTGGGGATTGAGAAGGGGTGAA 
TAGAGGCTTGAGACTTTCCTTTGTGTGGTAGGACTTGGAGGAGAAATCCCCTGGACTTTCAC 
TAACCCTCTGACATACTCCCCACACCCAGTTGATGGCTTTCCGTAATAAAAAGATTGGGATT 
TCCTTTTG 



FIGURE 76 



^4AVLAPLIALVYSVPRLSRWLAQPYYLLSALLSAAFLLVRKliPPLCHGLPTQ 
WRE VE I LMFLS AI VMMKNRRS I TVEQH I GN I FMF S KVANTI L F FRLD I RMGLLY I TLC I VFL 
MTCKPPLYMGPEYIKYFNDKTIDEELERDKRVTWIVEFFANWSNDCQS 
' TGLNFGKVDVGRYTDVSTRYKVSTSPLTKQLPTLILFQGGKEAM^ 
ENVIREFNIJ^LYQRAKKLSKAGDNIPEEQPVASTPTWSDGENKKDK 

Signal sequence: 
amino acids 1-48 

Transmembrane domain: 
amino acids 111-125 

N-glycosylation site. 

: amino acids 165-169, 185-189 ' . ■ 

cAMP- and cGMP -dependent protein kinase phosptiorylation site, 
amino acids 154-158, 265-269 

Casein kinase II phosphorylation site, 
. amino acids -51-55, 145-149, 245-249, 286-290, 288-292 

N-myristoylation site, 
. amino acids 188-194, 225-231 

Myb DNA-binding domain repeat signature 1, 
amino, acids 244-253 
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GGACAGCTCGCGGCCCCCGAGAGCTCTAGCCGTCGAGGAGCTGCCTGGGGACGTTTGCCCTG ■ 
GGGCCCCAGCCTGGCCCGGGTCACCCTGGCATGAGGAG ATG GGCCTGTTGCTCCTGGTCCCA 

.TTGCTCCTGCTGCCCGGCTCCTACGGACTGCCCTTCTACAACGGCTTCTACTACTCCAACAG 
CGCCAACGACCAGAACCTAGGCAAQGGTCATGGCAAAGACCTCCTTAATGGAGTGAAGCTGG 
TGGTGGAGACACCCGAGGAGACCCTGTTCACCTACCAAGGGGCCAGTGTGATCCTGCCCTGC. 

.CGCTACCGCTACGAGCCGGCCCTGGTCTCCCCGCGGCGTGTGCGTGTCAAATGGTGGAAGCT 
GTCGGAGAACGGGGCCCCAGAGAAGGACGTGCTGGTGGCCATCGGGCTGAGGCACCGCTCCT 
TTGGGGACTACCAAGGCCGCGTGCACCTGCGGCAGGACAAAGAGCATGACGTCTCGCTGGAG - 
ATCCAGGATCTGCGGCTGGAGGACTATGGGCGTTACCGCTGTGAGGTCATTGACGGGCTGGA . 
GGATGAAAGCGGTCTGGTGGAGCTGGAGCTGCGGGGTGTGGTCTTTCCTTACCAGTCCCCCA' 
ACGGGCGCTACCAGTTCAACTTCCACGAGGGCCAGCAGGTGTGTGCAGAGCAGGCTGCGGTG 
GTGGCCTCCTTTGAGCAGCTCTTCCGGGCCTGGGAGGAGGGCCTGGACTGGTGCAACGCGGG ; 
CTGGCTGCAGGATGCTACGGTGCAGTACCCCATCATGTTGCCCCGGCAGCCCTGCGGTGGCC ; 
CAGGCCTGGCACCTGGCGTGCGAAGCTACGGCCCCCGCCACCGCCGCCTGCACCGCTATGAT- 
GTATTCTGCTTCGCTACTGCCCTCAAGGGGCGGGTGTACTACCTGGAGCACCCTGAGAAGCT 

■ GACGCTGACAGAGGCAAGGGAGGCCTGCCAGGAAGATGATGCCACGATCGCCAAGGTGGGAC" 
:AGCTCTTTGCCGCCTGGAAGTT.CCATGGCCTGGACCGCTGCGACGCTGGCTGGCTGGCAGAT . . 

. GGCAGCGTCCGCTACCCTGTGGTTCACCCGCATCCTAACTGTGGGCCCCCAGAGCCTGGGGT . 
CCGAAGCTTTGGCTTCCCCGACCCGCAGAGCCGCTTGTACGGTGTTTACTGCTACCGCCAGC 
ACTAGGACCTGGGGCCCTCCCCTGCCGCATTCCCTCACTGGCTGTGTATTTATTGAGTGGTT 
CGTTTTCCCTTGTGGGTTGGAGCCATTTTAACTGTTTTTATACTTCTCAATTTAAA^TTTCT 
TTAAACATTTTTTTACTATTTTTTGTAAAGCAAACAGAACCCAATGCCTCCCTTTGCTCCTG 
GATGCCCCACTCCAGGAATCATGCTTGCTCCCCTGGGCCATTTGCGGTTTTGTGGGCTTCTG 
GAGGGTTCCCCGCCATCCAGGCTGGTCTCCCTCCCTTAAGGAGGTTGGTGCCCAGAGTGGGC. 
GGTGGCCTGTCTAGAATGCCGCCGGGAGTCCGGGCATGGTGGGCACAGTTCTCCCTGCCCCT 
CAGCCTGGGGGAAQAAGAGGGCCTCGGGGGCCTCCGGAGCTGGGCTTTGGGCCTCTCCTGCC 
CACCTGTACTTCTCTGTGAAGCCGCTGACCCCAGTCTGCCCACTGAGGGGCTAGGGCTGGAA 
GCCAGTTCTAGGCTTCCAGGCGAAATCTGAGGGAAGGAAGAAACTCCCCTCCCCGTTCCCCT 
TCCCCTCTCGGTTCCAAAGAATCTGTTTTGTTGTCATTTGTTTCTCCTGTTTCCCTGTGTGG 
GGAGGGGCCCTCAGGTGTGTGTACTTTGGACAATAAATGGTGCTATGACTGCCTTCCGCCAA. 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAi^^ 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAJ^^ 
A . 



FIGURE 78 

MGLLLLVPLLLLPGSYGLPFYNGFYYSNSANDQNLGNGHGKDLLNGVKLVVETPEETLFT^ 
GAS VI LPCRYRYEPALVS PRRVRVKWWKLSENGAPEKDVLVAIGLRHRS FGDYQGRVHLRQD 
KEHDVSLEIQDLRLEDYGRYRCEVIDGLEDESGLVELELRGWFPYQSPNGRYQFNFHEGQQ 
VCAEQAAWASFEQLFRAWEEGLDWCNAGWLQDATVQYPIMLPRQPCGGPGLAPGVRSYGPR 
' HRRLHRYDVFCFATALKGRVYYLEHPEKLTLTEAREACQEDDATIAKVGQLFAAWKFHGLDR 
" CDAGWLADGSVRYPWHPHPNCGPPEPGVRSFGFPPPQSRLYGVYCYRQH 

Signal sequence: 
amino acids 1-17 

Casein kinase II phosphorylation site, 
amino acids 29-33/ 53-57, 111-115, 278-282 

Tyrosine kinase phosphorylation site. 
, amino acids 137-145 

N-myristoylation site. 

amino acids 36-42, 184-190, 20.8-214, 237-243 , .297-303 , 307-313 
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GGAGAGCGGAGCGAAGCTGGATAACAGGGGACCGATGATGTGGCGACCATCAGTTCTGCTGC 

ttctgttgctactgaggcacggggcccaggggaagccatccccagacgcaggccctcatggc ' 
caggggagggtgcaccaggcggcccccctgagcgacgctccccatgatgacgcccacgggaa. 
cttccagtacgaccatgaggctttcctgggacgggaagtggccaaggaattcgaccaactca" 

CCCCAGAGGAAAGCCAGGCCCGTCTGGGGCGGATCGTGGACCGCATGGACCGCGCGGGGGAC 

ggcgacggctgggtgtcgctggccgagcttcgcgcgtggatcgcgcacacgcagcagcggca 

CATACGGGACTCGGTGAGCGCGGCCTGGGACACGTACGACACGGACCGCGACGGGCGTGTGG 

gttgggaggagctgcgcaacgccacctatggccactacgcgcccggtgaagaatttcatgac 

gtggaggatgcagagacctacaaaaagatgctggctcgggacgagcggcgtttccgggtggc 

cgaccaggatggggactcgatggccactcgagaggagctgacagccttcctgcaccccgagg 

agttccctcacatgcgggacatcgtgattgctgaaaccctggaggacctggacagaaacaaa 

gatggctatgtccaggtggaggagtacatcgcggatctgtactcagccgagcctggggagga . 

ggagccggcgtgggtgcagacggagaggcagcagttccqggacttccgggatctgaacaagg 

atgggcacctggatgggagtgaggtgggccactgggtgctgccccctgcccaggaccagccc 

ctggtggaagccaaccacctgctgcacgagagcgacacggacaaggatgggcggctgagcaa 

agcggaaatcctgggtaattggaacatgtttgtgggcagtcaggccaccaactatggcgagg. 

acctgacccggcaccacgatgagctgtgagcaccgcgcacctgccacagcctcagaggcccg 

cacaatgaccggaggaggggccgctgtggtctggccc.cctccctgtccaggccccgcaggag 

gcagatgcagtcccaggcatcctcctgcccctgggctctcagggaccccctgggtcggcttc 

tgtccctgtcacacccccaaccccagggaggggctgtcatagtcccagaggataagcaata 

ctatttctgactgagtctcccagcccagacccagggacccttggccccaagctcagctctaa 

gaaccgccccaacccctccagctccaaatctgagcctccaccacatagactgaaactcccct 

ggccccagccctctcctgcctggcctggcctgggacacctcctctctgccaggaggcaataa 

aagccagcgccgggaccttgaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa;^^ 

aaaaaaaaaaaaaaa 



FIGURE 80 



MMWRPSVLLLLLLLRHGAQGKPSPDAGPHGQGRVHQAAPLSDAPHDDAHGNFQYDHEAFLGR 
EVAKEFDQLTPEESQARLGRIVDRMDRAGDGDGWSIAELRAWIAHTQQR^ . 
YDTDRDGRVGWEELRNATYGHYAPGEEFHDVEDAETYKKMIJUIDERRFRVM 
ELTAFLHPEEFPHMRDIVIAETLEDLDRNKDGYVQVEEYIADLYSAEPGEEEPAWVQTERQQ. 
JRDFRDLNKDGHLDGS E VGH WL P P AQDQ P L VEAiraLLHE S DTDKDGRLS KAE I LGN^ 
GSQATNYGEDLTRHHDEL 

Signal seqpaence: 

amino acids 1-20 . . . , 

N-glycosylatiotL site, 
amino acids. 140-144 / 

Casein kinase II phosphorylation site. 

amino acids 72-76, 98-102, 127-131, 184-188, 208-212, 289-293,:.: 
•291-295, 298-302 

. N-myristoylatioh site. , 
■amino acids -263 -269 , 311-317 

Endoplasmic reticultjiii targeting sequence, 
amino acids 325-33 0 



FIGURE 81 



GGGGCCTTGCCTTCCGCACTCGGGCGCAGGCGGGTGGATCTCGAGCAGGTGCGGAGCCCCGG 
GCGGCGGGCGCGGGTGCGAGGGATCCCTGACGCCTCTGTCCCTGTTTCTTTGTCGCTCCCAG 
CCTGTCTGTCGTCGTTTTGGCGCCCCCGCCTCCCCGCGGTGCGGGGTTGCACACCGATCCTG . 
GGCTTCGCTCGATTTGCCGCCGAGGCGCCTCCCAGACCTAGAGGGGCGCTGGCCTGGAGCAG 
CGGGTCGTCTGTGTCCTCTCTCCTCTGCGCCGCGCCCGGGGATCCGAAGGGTGCGGGGCTCT 
GAGGAGGTGACGCGCGGGGCCTCCCGCACCCTGGCCTTGCCCGCATTCTCCCTCTCTCCCAG 
GTGTGAGCAGCCTATCAGTCAC CATG TCCGCAGCCTGGATCCCGGCTCTCGGCCTCGGTGTG 
TGTCTGCTGCTGCTGCCGGGGCCCGCGGGCAGCGAGGGAGCCGCTCCCATTGCTATCACATG . 
TTTTACCAGAGGCTTGGACATCAGGAAAGAGAAAGCAGATGTCCTCTGCCCAGGGGGCTGCC • 
CTCTTGAGGAATTCTCTGTGTATGGGAACATAGTATATGCTTCTGTATCGAGCATATGTGGG 
GCTGCTGTCCACAGGGGAGTAATCAGCAACTCAGGGGGACCTGTACGAGTCTATAGCCTACC 
TGGTCGAGAAAACTATTCCTCAGTAGATGCCAATGGCATCCAGTCTCAAATGCTTTCTAGAT 
GGTCTGCTTCTTTCACAGTAACTAAAGGCAAAAGTAGTACACAGGAGGCCACAGGACAAGCA 
GTGTCCACAGCACATCCACCAACAGGTAAACGACTAAAGAAAACACCCGAGAAGAAAACTGG 
. CAATAAAGATTGTAAAGCAGACATTGCATTTCTGATTGATGGAAGCTTTAATATTGGGCAGC 
GCCGATTTAATTTACAGAAGAATTTTGTTGGAAAAGTGGCTCTAATGTTGGGAATTGGAACA 
GAAGGACCACATGTGGGCCTTGTTCAAGCCAGTGAACATCCCAAAATAGAATffTACTTGAA 
AAACTTTACATCAGCCAAAGATGTTTTGTTTGCCATAAAGGAAGTAGGTTTCAGAGGGGGTA 
ATTCCASlTACAGGAAAAGCCTTGAAGCATACTGCTCAGAAATTCTTCACGGTAGATGCTGGA 
■ GTAAGAAAAGGGATCCCCAAAGTGGTGGTGGTATTTATTGATGGTTGGCCTTCTGATGACAT 
. CGAGGAAGCAGGCATTGTGGCCAGAGAGTTTGGTGTCAATGTATTTATAGTTTCTGTGGCCA . 
AGCCTATCCCTGAAGAACTGGGGATGGTTCAGGATGTCACATTTGTTGACAAGGCTGTCTGT . 
CGGAATAATGGCTTCTTCTCTTACCACATGCCCAACTGGTTTGGCACCACAAAATACGTAAA 
GCCTCTGGTACAGAAGCTGTGCACTCATGAACAAATGATGTGCAGCAAGACCTGTTATAACT 

cagtgaacattgccttrctaattgatggctccagcagtgttggagatagcaatttccgcctc 
atgcttgaatttgtttccaacatagccaagacttttgaaatctcggacattggtgccaagat 
■ ' agctgctgtacagtttacttatgatcagcgcacggagttcagtttcactgactatagcacca 
aagagaatgtcctagctgtcatcagaaacatccgctatatgagtggtggaacagctactggt. . 
gatgccatttccttcactgttagaaatgtgtttggccctataagggagagccccaacaagaa 
cttcctagtaattgtcacagatgggcagtcctatgaxgatgtccaaggccctgcagctgctg 
cacatgatgcaggaatcactatcttctctgttggtgtggcttgggcacctctggatgacctg 
aaagatatggcttctaaaccgaaggagtctcacgctttcttcacaa.gagagttcacaggatt 

AGAACCAATTGTTTCTGATGTCATCAGAGGCATTTGTAGAGATTTCTTAGAATCCCAGCAAT 
AATGGTAACATTTTGACAACTGAAAGAAAAAGTACAAGGGGATCCAGTGTGTAAATTGTATT 
CTCATAATACTGAAATGCTTTAGCATACTAGAATCAGATACAAAACTATTAAGTATGTCAAC 
AGCCATTTAGGCAAATAAGCACTCCTTTAAAGCCGCTGCCTTCTGGTTACAATTTACAGTGT 
. ACTTTGTTAAAAACACTGCTGAGGCTTCATAATCATGGCTCTTAGAAACTCAGGAAAGAGGA . 
GATAATGTGGATTAAAACCTTAAGAGTTCTAACCATGCCTACTAAATGTACAGATATGCAAA. 
TTCCATAGCTCAATAAAAGAA.TCTGATACTTAGACCAAAAAAAAAAA . 



FIGURE 82 



MSAAWIPALGLGVCLLLLPGPAGSEGAAPIAITCFTRGLDIRKEKADVLCPGGCPLEEFSVY 
GNI^^fASVSSICGAAVHRGVISNSGGPWVYSLPGRENYSSVDANGIQSQ^4LS 
KGKSSTQEATGQAVSTAHPPTGKRLKKTPEKKTGNKDCKADIAFLIDGSFNIGQRRFNLQ^ 
FVGKVALMLGIGTEGPHVGLVQASEHPKIEFYLKNFTSAKDVLFAlkEVGFRGGNSOT 

. KHTAQKFFTVDAGVRKGIPKVVyVFIDGWPSDDIEEAGIVAREFGV^ 

.MVQDVTFVDKAVCRJNINGFFSYHMPNWFGTTKYVKPLVQKLCra 

DGSSSVGDSNFRLMLEFV'SNIAi<TFEISDIGAKIAAVQFTYDQRTEFSFTDYSTKEN^^ 

RNIRYMSGGTATGDAISFTVRI^FGPIRESPNKNFLVIVTDGQSYDDVQGPAAA^ 

FSVGVAWAPLDDLKDMASKPKESHAFFTREFTGLEPIVSDVIRGICRDFLESQQ 

Signal sequence: : 
. amino acids 1-24 - 

N-glycosylation site, 

amino, acids 100-104, 221-225 . 

Casein kinase II phosphorylation site. 

amino acids 102-106, 129-133, 224-228, 316-320, 377-381, . 
420-424, 425-429, 478-482, 528-532 

N-myristoylation site. 

amino acids 10-16, 23-29, 81-87, 135-141, 158-164, 205-211, 
239-245,. 240-246, 261-267, 403-409, .442-448, 443-449 

Amidation site. " \ 

amino acids 14 5-149 
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CGCCGCGCTCCCGCACCCGCGGCCCGCCCACCGCGCCGCTCCCGCATCTGCACCCGCAGCCC . 
GGCGGCCTCCCGGCGGGAGCGAGCAGATCCAGTCCGGCCCGCAGCGCAACTCGGTCCAGTCG 
GGGCGGCGGCTGCGGGCGCAGAGCGGAG ATG CAGCGGCTTGGGGCCACCCTGCTGTGCCTGC . 
TGCTGGCGGCGGCGGTCCCCACGGCCCCCGCGCCCGCTCCGACGGCGACCTCGGCTCGAGTC. 
AAGCCCGGCCCGGCTCTCAGCTACCCGCAGGAGGAGGCCACCCTCAATGAGATGTTCCGCGA 
GGTTGAGGAACTGATGGAGGACACGCAGCACAAATTGCGCAGCGCGGTGGAAGAGATGGAGG 
CAGAAGAAGCTGCTGCTAAAGCATCATCAGAAGTGAACCTGGCAAACTTACCTCCCAGCTAT 
. CACAATGAGACCAACACAGACACGAAGGTTGGAAATAATACCATCCATGTGCACCGAGAAAT 
TCACAAGATAACCAACAACCAGACTGGACAAATGGTCTTTTCAGAGACAGTTATCACATCTG 
TGGGAGACGAAGAAGGCAGAAGGAGCCACGAGTGCATCATCGACGAGGACTGTGGGCCCAGC 
.ATGTACTGCCAGTTTGCCAGCTTCCAGTACACCTGCCAGCCATGCCGGGGCCAGAGGATGCT 
. CTGCACCCGGGACAGTGAGTGCTGTGGAGACCAGCTGTGTGTCTGGGGTCACTGCACCAAAA 
TGGCCACCAGGGGCAGCAATGGGACCATCTGTGACAACCAGAGGGACTGCCAGCCGGGGCTG 
TGCTGTGCCTTCCAGAGAGGCCTGCTGTTCCCTGTGTGCACACCCCTGCCCGTGGAGGGCGA 
GCTTTGCCATGACCCCGCCAGCCGGGTTCTGGACCTCATCACCTGGGAGCTAGAGCCTGATG . 
-GAGCCTTGGACCGATGCCCTTGTGCCAGTGGCCTCCTCTGCCAGCCCCACAGCCACAGCCTG 
GTGTATGTGTGCAAGCCGACCTTCGTGGGGAGCCGTGACCAAGATGGGGAGATCCTGCTGCC 
CAGAGAGGTCGCCGATGAGTATGAAGTTGGCAGCTTCATGGAGGAGGTGCGCCAGGAGCTGG.. 
. AGGACCTGGAGAGGAGCCTGACTGAAGAGATGGCGCTGGGGGAGCCTGCGGCTGCCGCCGCT 
.. GCACTGCTGGGAGGGGAAGAGATTTAGATCTGGACCAGGCTGTGGGTAGATGTGCAATAGAA 
ATAGCTAATTTATTTCCCCAGGTGTGTGCTTTAGGCGTGGGCTGACCAGGCTTCTTCCTACA 
; TCTTCTTCGCAGTAAGTTTCCCCTCTGGCTTGACAGCATGAGGTGTTGTGCATTTGTTCAGC 
. TCCCCCAGGCTGTTCTCCAGGCTTCACAGTCTGGTGCTTGGGAGAGTCAGGCAGGGTTAAAC 
TGCAGGAGCAGTTTGCCACCCCTGTCCAGATTATTGGCTGCTTTGCCTCTACCAGTTGGCAG 
ACAGCCGTTTGTTCTACATGGCTTTGATAATTGTTTGAGGGGAGGAGATGGAAACAATGTGG 
. AGTCTCCCTCTGATTGGTTTTGGGGAAATGTGGAGAAGAGTGCCCTGCTTTGCAAACATCAA 
• CCTGGCAAAAATGCAACAAATGAATTTTCCACGCAGTTCTTTCCATGGGCATAGGTAAGCTG 
TGCCTTCAGCTGTTGCAGATGAAATGTTCTGTTCACCCTGCATTACATGTGTTTATTCATCC 
AGCAGTGTTGCTCAGCTCCTACCTCTGTGCCAGGGCAGCATTTTCATATCCAAGATCAATTC 
CCTCTCTCAGCACAGCCTGGGGAGGGGGTCATTGTTCTCCTCGTCCATCAGGGATCTCAGAG 
GCTCAGAGACTGCAAGCTGCTTGCCCAAGTCACACAGCTAGTGAAGACCAGAGCAGTTTCAT . 
CTGGTTGTGACTCTAAGCTCAGTGCTCTCTCCACTACCCCACACCAGCCTTGGTGCGACCAA 
AAGTGCTCCCCAAAAGGAAGGAGAATGGGATTTTTCTTGAGGCATGCACATCTGGAATTAAG 
GTCAAACTAATTCTCACATCCCTGTAAAAGTAAACTACTGTTAGGAACAGCAGTGTTCTCAC 
. AGTGTGGGGCAGCCGTCCTTCTAATGAAGACAATGATATTGACACTGTCCCTCTTTGGCAGT 
TGCATTAGTAACTTTGAAAGGTATATGACTGAGCGTAGCATACA.GGTTAACCTGCAGAAACA 
GTACTTAGGTAATTGTAGGGCGAGGATTATAAATGAAATTTGCAAAATCACTTAGCAGCAAC 
TGAAGACAATTATCAACCACGTGGAGAAAATCAAACCGAGCAGGGCTGTGTGAAACATGGTT 
GTAATATGCGACTGCGAACACTGAACTCTACGCCACTCCACAAATGATGTTTTCAGGTGTCA 
TGGACTGTTGCCACCATGTATTCATCCAGAGTTCTTAAAGTTTAAAGTTGCACATGATTGTA 
TAAGCATGCTTTCTTTGAGTTTTAAATTATGTATAAACATAAGTTGCATTTAGAAATCAAGC 
ATAAATCACTTCAACTGCAAAAAAAAAAAAAAAAAAAAAAAAAA 



FIGURE 84 

MQRLGATLLCLLLAAAVPTAPAPAPTATSAPyKPGPALSYPQEEATLNEMFREVEELlffi 
HKLRS AVEEMEAEEAAAKAS S EVNLANLP P S YHNETNTDTKVGNNT I HVHRE I HKITNNQTG 
Q^WFSETVITSVGDEEGRRSHECIIDEDCGPS^IYCQFASFQYTCQPCRGQRMLCTRDSECCG 
DQLCVWGHCTKMATRGSNGTICDNQRDCQPGLCCAFQRGLLFPVCTPLPVEGELCHDPASRL 
LDLITWELEPDGALDRCPCASGLLCQPHSHSLVYVCKPTFVGSRDQDGEILLPREVPDEYEV 
• GS FMEE VRQELEDLERS LTEEMALGE PAAAAAALLGGEE I 

Signal sequence: 
amino acids 1-19 

. N-glycosylation site, 
amino acids 96-100, .10.6-110, .121-125, 204-208 

Casein kinase II phosphorylation site. 

amino acids 46-5.0, ;67-71, 98-102, 135-139, 206-210 , 312-316 , -* 

'^■3.27-331 . ■ 

N-myristoylation site. 
. amino, acids 202-208, 217-223 



Amidation site. 

amino acids. 140-144 



FIGURE 85 



aaggaggctgggaggaaagaggtaagaaaggttagagaacctacctcacatctctctgggctcagaagg^^ • 

gaagataacaataatttcagcccatccactctccitccctcccaaacacacatgtgcatgtacacac^^ 

cacacacatacaccttcctctccttcactgaagactcacagtcactcactctgtgagcaggtcatagaaaagga 

cactaaagccttaaggacaggcctggccattacctctgcagctcctttggcttgttgagtcaaJ^^ 

ggggccaggcacggtgactcacacctgtaatcccagcattttgggagaccgaggtgagcagatcacttgaggtc 

AGGAGTTCGAGACCAGCCTGGCCAACATGGAGAAACCCCCATCTCTACTAAAAATACAAAAATTAGC^ , 

ggtggcaggtgcctgtaatcccagctactcaggtggctgagccaggagaatcgcttgaatccaggaggcggagg 
atgcagtcagctgagtgcaccgctgcactccagcctgggtgacagaatgagactctgtctcaaacaaacaaaca. 

CGGGAGGAGGGGTAGATACTGCTTCTCTGCAACCTCCTTAACTCTGCATCCTCTTCTTCCAGGGCTGCCCCTGA . 
.. TGGGGCCTGGCAATGACTGAGCAGGCCCAGCCCCAGAGGACAAGGAAGAGAAGGCATATTGAGGAGGGCAAGAA ' 
. GTGAC^CCCGGTGTAGAATGACTGCCCTGGGAGGGTGGTTCCTTGGGCCCTGGCAGGGTTGCTGACCCTTACCC 

TGCAAAACACAAAGAGCAGGACTCCAGACTCTCCTTGTGAATGGTCCCCTGCCCTG^ 

TCTCGTGGCCCCACTCTTGCTAGCTTGGGTGGCTGGTGCCACTGCCACTGTGCCCGTGGTACCCTGGCATGTTC 

CCTGCCCCCCTCAGTGTGCCTGCCAGATCCGGCCCTGGTATACGCCCCGCTCGTCCTACCGCGAGGGTACCACT 

GTGGACTGCAATGACCTATTCCTGACGGCAGTCCCCCCGGCACTCCCCGCAGGCACACAGACCCTGCTCCTGCA 

GAGCAACAGCATTGTCCGTGTGGACCAGAGTGAGCTGGGCTACCTGGGCAATCTCACAGAGCTGGACCTGTCCC 

AGAACAGCTTTTCGGATGCCCGAGACTGTGATTTCCATGCCCTGCCCCAGCTGCTGAGCCTGCACCTAGAGGAG 

AACCAGCTGACCCGGCTGGAGGACCACAGCTTTGCAGGGCTGGCCAGCCTACAGGAACTCTATCTCAACCACAA 

CCAGCTCTACCGCATCGCCCCCAGGGCCTTTTCTGGCCTCAGCAACTTGCTGCGGCTGCACCTCAACTCCAACC 

TCCTGAGGGCt^TTGACAGCCGCTGGTTTGAAATGCTGCCCAACTTGGAGATACTCATGATTGGCGGC;^ 

GTAGATGCCATCCTGGACATGAACTTCCGGCCCCTGGCCAACCTGCGTAGCCTGGTGCTAGCAGGCATGAACCT. 

. GCGGGAGATCTCCGACTATGCCCTGGAGGGGCTGCAAAGCCTGGAGAGCCTCTCCTTCTATGACAACCAGCTGG 
CCCGGGTGCCCAGGCGGGCACTGGAACAGGTGCCCGGGCTCAAGTTCCTAGACCTCAACAAGAACCCGCTCCAG 
CGGGTAGGGCCGGGGGACTTTGCCAACATGCTGCACCTTAAGGAGCTGGGACTGAACAACATGGAGGAGCTGGT 
CTCCATCGACAAGTTTGCCCTGGTGAACCTCCCCGAGCTGACCAAGCTGGACATCACCAATAACCCACGGCTGT " 
CCTTCAfCCACCCCCGCGCCTTCCACCACCTGCCCCAGATGGAGACCCTCATGCTCAACAACAACGCTCTCAGT 

y GCCTTGCACCAGCAGACGGTGGAGTCCCTGCCCAACCTGCAGGAGGTAGGTCT.CCACGGCAACCCCATCCGCTG 
TGACTGTGTCATCCGCTGGGCCAATGCCACGGGCACCCGTGTCCGCTTCATCGAGCCGCAATCCACCCTGTGTG ■ 
CGGAGCCTCCGGACCTCCAGCGCCTCCCGGTCCGTGAGGTGCCCTTCCGGGAGATGACGGACCACTGTTTGCCC 
CTCATCTCCCCACGAAGCTTCCCCCCAAGCCTCCAGGTAGCCAGTGGAGAGAGCATGGTGCTGCATTGCCGGGC 
ACTGGCCGAACCCGAACCCGAGATCTACTGGGTCACTCCAGCTGGGCTTCGACTGACACCTGCCCATGCAGGCA 

- GGAGGTACCGGGTGTACCCCGAGGGGACCCTGGAGCTGCGGAGGGTGACAGCAGAAGAGGCAGGGCTATACACC 
TGTGTGGCCCAGAACCTGGTGGGGGCTGACACTAAGACGGTTAGTGTGGTTGTGGGCCGTGCTCTCCTCCAGCC 
AGGCAGGGACGAAGGACAGGGGCTGGAGCTCCGGGTGCAGGAGACCCACCCCTATCACATCCTGCTATCTTGGG 
TCACCCCACCCAACACAGTGTCCACCAACCTCACCTGGTCCAGTGCCTCCTCCCTCCGGGGCCAGGGGGCCACA 
GCTCTGGCCCGCCTGCCTCGGGGAACCCACAGCTACAACATTACCCGCCTCCTTCAGGCCACGGAGTACTGGGC 
CTGCCTGCAAGTGGCCTTTGCTGATGCCCACACCCAGTTGGCTTGTGTATGGGCCAGGACCAAAGAGGCCACTT 

cttgccacagagccttaggggatcgtcctgggctcattgccatcctggctctcgctgtccttctcct6gcagct 

gggctagcggcccaccttggcacaggccaacccaggaagggtgtgggtgggaggcggcctctccctccagcctg 

ggctttctggggctggagtgccccttctgtccgggttgtgtctgctcccctcgtcctgccctggaatccaggga 

ggaagctgcccagatcctcagaaggggagacactgttgccaccattgtctcaaaattcttg^^ 

tctcagcagtagagaaatcactaggactactttttaccaaaagagaagcagtctgggccagatgccctgccagg 

AAAGGGACATGGACCCACGTGCTTGAGGCCTGGCAGCTGGGCCAAGACAGATGGGGCTTTGTGGCCCTGGGGGT 

gcttctgcagccttgaaaaagttgcccttacctcctagggtcacctctgctgccattctgaggaacatctccaa 
ggaacaggagggactttggctagagcctcctgcctccccatcttctctctgcccagaggctcctgggcctggct 
tggctgtcccctacctgtgtccccgggctgcaccccttcctcttctctttctctgtacagtctcagttgcttgc 

TCTTGTGCCTCCTGGGCAAGGGCTGAAGGAGGCCACTCCATCTCACCTCGGGGGGCTGCCCTCAATGTGGGAGT 

gaccccagccagatctgaaggacatttgggagagggatgcccaggaacgcctcatctcagcagcctgggctcgg 
cattccgaagctgactttctataggcaattttgtacctttgtggagaaatgtgtcacctcccccaacccgattc 
actcttttctcgtgttttgtaaaaaataaaaataaataataacaataaaaaaa 



FIGURE 86 



MRLLVAPLLLAWAGATATVPWPWHVPCPPQCACQIRPWYTPRSSYREATTVDCra 
VPPALPAGTQTLLLQSNSIWVTDQSELGYLANLTELDLSQNSFSDARDCDFHALPQLLSLHL 
EENQLTRLEDHSFAGLASLQELYLNHNQLYRIAPRAFSGLSNLLRLHLNSNLLRAIDSRWFE - 
MLPNLE I LM I GGNKVDAI LDMNFRPLANLRS LVLAGMNLRE I SD YALEGLQS LES LS FYDNQ 
LARVPRRALEQVPGLKPLDLNKNPLQRVGPGDFANMLHLKELGL^^^ 
ELTKLDITNNPRLSFIHPELAFHHLPQMETLMLJ^TIS^ 

CDCVIRWANATGTRVRFIEPQSTLCAEPPDLQRLPVREVPFREMTDHCLPLISPRSFPPSLQ 
■ VASGESMVLHCRALAEPEPEIYWVTPAGLRLTPAHAGRRYRVYPEGTLELRRVTAEEAGLYT- 
CVAQNLVGADTKTVSVWGRALLQPGRDEGQGLELRVQETHPYHILLSWVTPPNrV'STNLTW^ 
SSASSLRGQGATALJUILPRGTHSYNITRLLQATEYWACLQVAFADAHTQIJ^.C^ 
CHRALGDRPGLIAILALAVLLLAAGLAAHLGTGQPRKGVGGRRPLPP^ 
SAPLVLPWNPGRKLPRSSEGETLLPPLSQNS 
Signal sequence: 

amino acids 1-18 



Transmembrane domain : 
amino acids 629-648 



N-glycosylafcion site., 
■amino acids 94-98, 381-385, 555-559, 583-587 



cAMP- and cGMP -dependent protein kinase phosphorylation site, 
amino acids 485-489 



Casein kinase II phosphorylation site, 

amino acids 46-50, 51-55 , 96-100 , 104-108, 130-134, 142-146, 
243-247., .313-317, 488-492, 700-704 



Tyrosine kinase phosphorylation site, 
amino acids 532-540 



N-myristoylation site . 

amino acids 15-21, .493-499, 566-572 



Amidation site. 

amino acids 470-474 , 660-664, 692-696 
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GCAAGCGAAGGCGCTGTTTGAGAAGGTGAAGAAGTTCCGGACCCATGTGGAGGAGGGGGACATTGTGTACCGCC . 
TCTAC ATG CGGCAGACCATCATCAAGGTGATCAAGTTCATCCTCATCATCTGCTACACCGTCTACTACGTGCAC 
AACATCAAGTTCGACGTGGACTGCACCGTGGACATTGAGAGCCTGACGGGCTACCGCACCTACCGCTGTGCCCA ■ 
CCCCCTGGCCACACTCTTCAAGATCCTGGCGTCCTTCTACATCAGCCTAGTCATCTTCTACGGCCTCATCTGCA. 
TGTACACACTGTGGTGGATGCTACGGCGCTGCCTCAAGAAGTACTCGTTTGAGTCGATCCGTGAGGAGAGCAGC 
TACAGCGACATCCCCGACGTCAAGAACGACirrCGCCTTCATGCTGCACCTCATTGACCAATACGACCCGCTCTA 
CTCCAAGCGCTTCGCCGTCTTCCTGTCGGAGGTGAGTGAGAACAAGCTGCGGCAGCTGAACCTCAACAACGAGT 
GGACGCTGGACAAGCTCCGGCAGCGGCTCACCAAGAACGCGCAGGACAAGCTGGAGCTGCACCTGTTCATGCTC 
AGTGGCATCCCTGACACTGTGTTTGACCTGGTGGAGCTGGAGGTCCTCAAGCTGGAGCTGATCCCCGACGTGAC 
CATCCCGCCCAGCATTGCCCAGCTCACGGGCCTCAAGGAGCTGTGGCTCTACCACACAGCGGCCAAGATTGAAG 
CGCCTGCGCrGGCCTTCCTGCGCGAGAACCTGCGGGCGCTGCACATCAAGTrCACCGACATCAAGGAGATCCCG 
CTGTGGATCTATAGCCTGAAGAeACTGGAGGAGCTGCACCTGACGGGCAACCTGAGCGCGGAGAACAACCGCTA 
CATCGTCATCGACGGGCTGCGGGAGCTCAAACGCCTCAAGGTGCTGCGGCTCAAGAGCAACCTAAGCAAGCTGC 
CACAGGTGGTCACAGATGTGGGCGTGCACCTGCAGAAGCTGTCCATCAACAATGAGGGCACCAAGCTCATCGTC 
CTCAACAGCCTCAAGAAGATGGCGAACCTGACTGAGCTGGAGCTGATCCGCTGCGACCTGGAGCGCATCCCCCA 
CTCCATCTTCAGCCTCCACAACCTGCAGGAGATTGACCTCAAGGACAACAACCTCAAGACCATCGAGGAGATCA 
TCAGCTTCCAGCACCTGCACCGCCTCACCTGCCTTAAGCTGTGGTACAACCACATCGCCTACATCCCCATCCAG 
ATCGGCAACCTCACCAACCTGGAGCGCCTCTACCTGAACCGCAACAAGATCGAGAAGATCCCCACCCAGCTCTT 
CTACTGCCGCAAGCTGCGCTACCTGGACCTCAGCCACAACAACCTGACCTTCCTCCCTGCCGACATCGGCCTCC 
TGCAGAACCTCCAGAACCTAGCCATCACGGCCAACCGGATCGAGACGCTCCCTCCGGAGCTCTTCCAGTGCCGG 
AAGCTGCGGGCCCTGCACCTGGGCAACAACGTGCTGCAGTCACTGCCCTCCAGGGTGGGCGAGCTGACCAACCT 
GACGCAGATCGAGCTGCGGGGCAACCGGCTGGAGTGCCTGCCTGTGGAGCTGGGCGAGTGCCCACTGCTCAAGC 
GCAGCGGCTTGGTGGTGGAGGAGGACCTGTTCAACACACTGCCACCCGAGGTGAAGGAGCGGCTGTGGAGGGCT 
GACAAGGAGCAGGCCTGAGCGAGGCCGGCCCAGCACAGCAAGCAGCAGGACCGCTGCCCAGTCCTCAGGCCCGG 
AGGGGCAGGCCTAGCTTCTCCCAGAACTCCCGGACAGCCAGGACAGCCTCGCGGCTGGGCAGGAGCCTGGGGCC 
GCTTGTGAGTCAGGCCAGAGCGAGAGGACAGTATCTGTGGGGCTGGCCCCTTTTCTCCCTCTGAGACTCACGTC 
CCCCAGGGCAAGTGCTTGTGGAGGAGAGCAAGTCTCAAGAGCGCAGTATTTGGATAATCAGGGTCTCCTCCCTG- 
GAGGCCAGCTCTGCCCCAGGGGCTGAGCTGCCACCAGAGGTCCTGGGACCCTCACTTTAGTTCTTGGTATTTAT 
. TTTTCTCCATCTCCCACCTCCTTCATCCAGATAACTTATACATTCCCAAGAAAGT^ 
TTCAGGGAAAGGTGGGCTGCCTTTTCCCCTTGTCCTTATTTAGCGATGCCGCCGGGCATTTAACACCCACCTGG 
ACTTCAGCAGAGTGGTCCGGGGCGAAeCAGCCATGGGACGGTCACCCAGCAGTGCGGGGCTGGGCTCTGCGGTG 
CGGTCCACGGGAGAGCAGGCCTCCAGCTGGAAAGGCCAGGCCTGGAGCTTGCCTCTTCAGTTTTTGTGGCAGTT 
TTAGTTTTTTGTTTTTTTTTTTTTTAATCAAAAAACAATTTTTTTTAAAAAAAAGCTT^ 
GGGTATTAAAAAGAAAAAAAAAACTTAAPJUW^AAAAAGACACTAACGGCCAGT 

GTGGGAGTTTCCCTTGAGCAAAGCAGGCAGACGTTGAACTGTGTTTCCTTTCCCTGGGCGCAGGGTGCAGGGTG 
TCTTCCGGATCTGGTGTGACCTTGGTCCAGGAGTTCTATTTGTTCCTGGGGAGGGAGGTTTTTTTGTTTGTTTT 
TTGGGTTTTTTTGGTGTCTTGTTTTCTTTCTCCTCCATGTGTCTTGGCAGGCACTCAfTTCTGTGGCTCTCGGC 
"CAGAGGGAATGTTCTGGAGCTGCCAAGGAGGGAGGAGACTCGGGTTGGCTAATCCCCGGATGAACGG'tGCTCCA 
TTCGCACCTCCCCTCCTCGTGCCTGCCCTGCCTCTCCACGCACAGTGTTAAGGAGCCAAGAGGAGCCACTTCGC 
CCAGACTTTGTTTCCCCACCTCCTGCGGCATGGGTGTGTCCAGTGCCACCGCTGGCCTCCGCTGCTTCCATCAG 
CCCTGTCGCCACCTGGTCCTTCATGAAGAGCAGACACTTAGAGGCTGGTCGGGAATGGGGAGGTCGCCCCTGGG. 
AGGGCAGGCGTTGGTTCCAAGCCGGTTCCCGTCCCTGGCGCCTGGAGTGCACPlCAGCCCAGTCGGCACCTGGTG 

gctggaagccaacctgctttagatcactcgggtccccaccttagaagggtccccgccttagatcaatcacgtgg 
acactaaggcacgttttagagtctcttgtcttaatgattatgtccatccgtctgtccgtgcatttgtgttttct 
gcgtcgtgtcattggatataatcctcagaaataatgcacactagcctctgacaaccatgaagcaaaaatccgtt 
acatgtgggtctgaacttgtagactcggtcacagtatcpaataaaatctataacagaaaaaaa^ 
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MRQT I.I K^I KP I L 1 1 CYTVYYVHNI KFDVDCTVD I E S LTGYRTY^ 

SLVIFYGLICMYTLWWMLRRSLKiOrSFESIREESSYSDIPDVKND.FAFMLHLIDQYD^ . 
■ RFAVFLSEVSENKLRQIJSriJWEWTLDKliRQRLTKNAQDKLELHLFMLSGI PD 

LKLELIPDVTIPPSIAQLTGLKELWLYHTAAKIEAPAIAFLRENLRALHIKP . 

YSLKTLEELHLTGNLSAENNRYIVIDGLRELKRLKVLRLKSNLSKLPQVVTDVGVHLQKL 
. NNEGTKLIVmSLKKMANLTELELIRCDLERIPHSIFSLHNLQEIDLKDN^ 
. HLHRLTCLKLWYiraiAYIPIQIGNLTNLERLYLNRNKIEKIPTQLFYCRKLRYL^ 

FLPADIGLLQbn^QNIAITANRIETLPPELFQCRKLRALHLGNN\^ 

LRGNRLE.CLPVELGECPLLKRSGLWEEDLFNTLPPEVKERLWRADKEQA . 

Transuiembrane domain: 
amino acids 51-75 (type II) 

N-glycosylation site, 

amino . acids 262-266, 290-294, 328-332, 396-400, 432-436, " 
-491-4 95 

cAMP- and cGMP -dependent protein kinase phosphorylation site, 
amino. acids 85-89 

Casein kinase II phosphorylation site. 

amino acids 91-95, 97-101, 177-181, 253 -257 , 330-334 , 364-368, 
■ 398-402, 493-497 

N-myristoylation site, 

amino acids 173-179, 261-267, 395-401, 441-447 
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GCCTGTTGCTGATGCTGCCGTGCGGTACTTGTCATGGAGCTGGCACTGCGGCGCTCTCCCGT . 
CCCGCGGTGGTTGCTGCTGCTGCCGCTGCTGCTGGGCCTGAACGCAGGAGCTGTCATTGACT: 
GGCGCACAGAGGAGGGCAAGGAAGTATGGGATTATGTGACGGTCCGCAAGGATGCCTACATG • 
TTCTGGTGGCTCTATTATGCCACCAACTCCTGCAAGAACTTCTCAGAACTGCCCCTGGTCAT 
GTGGCTTCAGGGCGGTCCAGGCGGTTCTAGCACTGGATTTGGAAACTTTGAGGAAATTGGGC 
CCCTTGACAGTGATCTCAAACCACGGAAAACCACCTGGCTCCAGGCTGCCAGTCTCCTATTT 
GTGGATAATCCCGTGGGCACTGGGTTCAGTTATGTGAATGGTAGTGGTGCCTATGCCAAGGA 
CCTGGCTATGGTGGCTTCAGACATGATGGTTCTCCTGAAGACCTTCTTCAGTTGCCACAAAG- 
AATTCCAGACAGTTCCATTCTACATTTTCTCAGAGTCCTATGGAGGAAAAATGGCAGCTGGC " 
ATTGGTCTAGAGCTTTATAAGGCCATTCAGCGAGGGACCATCAAGTGCAACTTTGCGGGGGT 
TGCCTTGGGTGATTCCTGGATCTCCCCTGTTGATTCGGTGCTCTCCTGGGGACCTTACCTGT 
ACAGCATGTCTCTTCTCGAAGACAAAGGTCTGGCAGAGGTGTCTAAGGTTGCAGAGCAAGTA 
CTGAATGCCGTAAATAAGGGGCTCTACAGAGAGGCCACAGAGCTGTGGGGGAAAGCAGAAAt 
GATCATTGAACAGAACACAGATGGGGTGAACTTCTATAACATCTTAACTAAAAGC^ 
CGTCTACAATGGAGTCGAGTCTAGAATTCACACAGAGCCACCTAGTTTGTCTTTGTCAGCGC 
. CACGTGAGACACCTACAACGAGATGCCTTAAGCCAGCTCATGAATGGCCCCATCAGAAAGAA 
(GCTCAAAATTATTCCTGAGGATCAATCCTGGGGAGGCCAGGCTACCAACGTCTTTGTGAACA 
TGGAGGAGGACTTCATGAAGCCAGTCATTAGCATTGTGGACGAGTTGCTGGAGGCAGGGATC 
AACGTGACGGTGTATAATGGACAGCTGGATCTCATCGTAGATACCATGGGTCAGGAGGCCTG 
GGTGCGGAAACTGAAGTGGCCAGAACTGCCTAAATTCAGTCAGCTGAAGTGGAAGGCCCTGT 
. ACAGTGACCCTAAATCTTTGGAAACATCTGCTTTTGTCAAGTCCTACAAGAACCTTGCTTTC 
TACTGGATTCTGAAAGCTGGTCATATGGTTCCTTCTGACCAAGGGGACATGGCTCTGAAGAT 
GATGAGACTGGTGACTCAGCAAGAATAGGATGGATGGGGCTGGAGATGAGCTGGTTTGGCCT 
TGGGGCACAGAGCTGAGCTGAGGCCGCtGAAGCTGTAGGAAGCGCCATTCTTCCCTGTATCT 
AACTGGGGCTGTGATCAAGAAGGTTCTGACCAGCTTCTGCAGAGGATAAAATCATTGTCTCT 
GGAGGCAATTTGGAAATTATTTCTGCTTCTTAAAAAAACCTAAGATTTTTTAAAAAATTGAT 
TTGTTTTGATCAAAATAAAGGATGATAATAGATATTAA 
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MEI^RRSPVPRWLLLLPLLLGLNAGAVIDWPTEEGKEVWDYVTWKDA 

KNFSELPLVMWLQGGPGGSSTGFGNFEEIGPLDSDLKPRKTTWLQAASLLFVDNPVGTGFSY 

VNGSGAYAKDLAMVASDiVlMVLLKTFFSCHKEFQT^ 

GTIKCNFAGVALGDSWISPVDSVLSWGPYLYSMSLLEDKGLAEVSKVAEQVI^ 
ATELWGKAEMIIEQNTDGVNFYNILTKSTPTSTMESSLEFTQSHLVCLCQRHVRHLQRDALS * 
QL^4NGPIRKKLKI I PEDQSWGGQATNVFVNMEEDFMKPVI S I VDELLEAGINVTVYNGQLDL 
IVDTMGQEAWVRKLKWPELPKPSQLKWKALYSDPKSLETSAFVKSYKNLA 
SDQGDMALKMMRLVTQQE 

Signal sequence: 
amino acids 1-25 

N-glycosylation site ; 

.amino ..acids 64-68, 126-130, .362-366 

cAMP- and cGMP- dependent; protein kinase phoisphorylation site . 
amino :ac ids 101-105 / . . 

Casein kinase II phosphorylation site. 
■ amino acids 204-208 , 220-224 , .280-284 , 284-288 , .351-355, 
. .449-453 - 



N-myristoylatipn site- 
amino acids 22-28, 76-82, 
187-193, 195-201, 331-337, 



79-85, 80-86, 119- 
332-338, 360-366 



125, 



169-175, 
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GGCCGCGGGAGAGGAGGCCATGGGCGCGCGCGGGGCGCTGCTGCTGGCGCTGCTGCTGGCTC 
GGGCTGGACTCAGGAAGCCGGAGTCGCAGGAGGCGGCGCCGTTATCAGGACCATGCGGCCGA 
CGGGTCATCACGTCGCGCATCGTGGGTGGAGAGGACGCCGAACTCGGGCGTTGGCCGTGGCA 
GGGGAGCCTGCGCCTGTGGGATTCCCACGTATGCGGAGTGAGCCTGCTCAGCCACCGCTGGG 
CACTCACGGCGGCGCACTGCTTTGAAACCTATAGTGACCTTAGTGATCCCTCCGGGTGGATG 
GTCCAGTTTGGCCAGCTGACTTCCATGCCATCCTTCTGGAGCCTGCAGGCCTACTACACCCG 
TTACTTCGTATCGAATATCTATCTGAGCCCTCGCTACCTGGGGAATTCACCCTATGACATTG 
CCTTGGTGAAGCTGTCTGCACCTGTCACCTACACTAAACACATCCAGCCCATCTGTCTCCAG 
GCCTCCACATTTGAGTTTGAGAACCGGACAGACTGCTGGGTGACTGGCTGGGGGTACATCAA 
AGAGGATGAGGCACTGCCATCTCCCCACACCCTCCAGGAAGTTCAGGTCGCCATCATAAACA 
ACTCTATGTGCAACCACCTCTTCCTCAAGTACAGTTTCCGCAAGGACATCTTTGGAGACATG. 
GTTTGTGCTGGCAACGCCCAAGGCGGGAAGGATGCCTGCTTCGGTGACTCAGGTGGACCCTT 
GGCCTGTAACAAGAATGGACTGTGGTATCAGATTGGAGTCGTGAGCTGGGGAGTGGGCTGTG 
GTCGGCCCAATCGGCCCGGTGTCTACACCAATATCAGCCACCACTTTGAGTGGATCCAGAAG 
CTGATGGCCCAGAGTGGCATGTCCCAGCCAGACCCCTCCTGGCCACTACTCTTTTTCCCTCT 
-TCTCTGGGCTCTCCCACTCCTGGGGCCGGTCTGAGCCTACCTGAGCCCATGCAGCCTGGGGC 
: CACTGCCAAGTCAGGCCCTGGTTCTCTTCTGTCTTGTTTGGTAATAAACACATTCCAGTTGA 
TGCCTTGCAGGGCATTCTTCAAAAAAAAAAAAAAAAAAAAAAAAAA 
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MGARGALLIJiLLLLARAGLRKPESQEAAPLSGPCGRRVITSRiVGGEDAE^^ 

DSHVCGVSLLSHRWALTAAHCFETYSDLSDPSGWNIVQFGQLTSMPSFWSLQAYYTRYFVSNI 

YLSPRYLGNSPYDIALVKLSAPVTYTKHIQPICLQASTFEFENRTDCVr^GWGYIKEDEALP' 

S PHTLQEVQVAI INNSMCNHLFLKYS FRKD I FGD^WCAGNAQGGKDACFGDSGGPI^ 

LWYQIGWSWGVGCGRPNRPGVYTNISHHFEWIQKLMAQSGMSQPDPSWPLLFFPLLWALPL 

LGPV 

Signal sequence: 

amino acids 1-18 ... 

N-glycosylation; site • 

amino .acids 167-171, 200-204, 273-27.7 
Casein kinase II phosphoirylation site. 

amino acids 86-90,. , 134 -138 , 161-165, 190-194, 291-295 

, N-myristoylation 
amino acids 2-8, 
259-265, 269-275 

Ainidation site . 
amino acids 33-37 

Prokaryotic membrane lipoprotein lipid attachment site, 
amino acids 252-263, 

Serine proteases , trypsin family, histidine active site, 
amino acids 78-84 



. .'Site • ■ ■ -■ - ^ . 

44-50, 101-107, 225^231, 229-23.5, 239-245, 
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CCCAGGCGTCCGCGGACGCGTGGGAAGGGCAGA ATG GGACTCCAAGGCTGCCTCCTAGGGCT 
CTTTGCCCTCATCCTCTCTGGCAAATGCAGTTACAGCCCGGAGCCCGACCAGCGGAGGACGC 
TGCCCCCAGGCTGGGTGTCCCTGGGCCGTGCGGACCCTGAGGAAGAGCTGAGTCTCACCTTT . 
GCCCTGAGACAGCAGAATGTGGAAAGACTCTCGGAGCTGGTGCAGGCTGTGTCGGATCCCAG 
CTCTCCTCAATACGGAAAATACCTGACCCTAGAGAATGTGGCTGATCTGGTGAGGCCATCCC 
CACTGACCCTCCACACGGTGCAAAAATGGCTCTTGGCAGCCGGAGCCCAGAAGTGCCATTCT 
GTGATCACACAGGACTTTCTGACTTGCTGGCTGAGCATCCGACAAGCAGAGCTGCTGCTCCC 
. TGGGGCTGAGTTTCATCACTATGTGGGAGGACCTACGGAAACCCATGTTGTAAGGTCCCCAC 
ATCCCTACCAGCTTCCACAGGCCTTGGCCCCCCATGTGGACTTTGTGGGGGGACTGCACCGT 
TTTCCCCCAACATCATCCCTGAGGCAACGTCCTGAGCCGCAGGTGACAGGGACTGTAGGCCT 
GCATCTGGGGGTAACCCCCTCTGTGATCCGTAAGCGATACAACTTGACCTCACAAGACGTGG . 
GCTCTGGCACCAGCAATAACAGCCAAGCCTGTGCCCAGTTCCTGGAGCAGTATTTCCATGAC 
TCAGACCTGGCTCAGTTCATGCGCCTCTTCGGTGGCAACTTTGCACATCAGGCATCAGTAGC 
CCGTGTGGTTGGACAACAGGGCCGGGGCCGGGCCGGGATTGAGGCCAGTCTAGATGTGCAGT. 
ACCTGATGAGTGCTGGTGCCAACATCTCCACCTGGGTCTACAGTAGCCCTGGCCGGCATGAG 
GGACAGGAGCCCTTCCTGCAGTGGCTCATGCTGCTCAGTAATGAGTCAGCCCTGCCACATGT 
GCATACTGTGAGCTATGGAGATGATGAGGACTCCCTCAGCAGCGCCTACATCCAGCGGGTCA . , 
ACACTGAGCTCATGAAGGCTGCCGCTCGGGGTCTCACCCTGCTCTTCGCCTCAGGTGACAGT 
GGGGGCGGGTGTTGGTCTG.TCTCTGGAAGACACCAGTTCCGCCCTACCTTCCCTGCCTCCAG ' ' 
CCCCTATGTCACCACAGTGGGAGGCACATCCTTCCAGGAACCTTTCCTCATCACAAATGAAA ; 
TTGTTGACTATATCAGTGGTGGTGGCTTCAGCAATGTGTTCCCACGGCCTTCATACCAGGAG 
GAAGCTGTAACGAAGTTCCTGAGCTCTAGCCGCCACCTGCCACCATCCAGTTACTTCAATGC..: 
CAGTGGCCGTGCCTACCCAGATGTGGCTGCACTTTCTGATGGCTACTGGGTGGTCAGCAAGA 
GAGTGCCCATTCCATGGGTGTCCGGAACCTCGGCCTCTACTCCAGTGTTTGGGGGGATCCTA' 
TCCTTGATCAATGAGCACAGGATCCTTAGTGGCCGCCCCCCTCTTGGCTTTGTCAACCCAAG : 
GCTCTACCAGCAGCATGGGGCAGGTCTCTTTGATGTAACCCGTGGCTGCCATGAGTCCTGTC • 
TGGATGAAGAGGTAGAGGGCCAGGGTTTCTGCTCTGGTCCTGGCT.GGGATCCTGTAACAGGC 
TGGGGAACACCAACTTCCCAGCTTTGC TGA AGACTCTACTCAACCCCTGACCCTTTCCTATC; 
AGGAGAGATGGCTTGTCCCCTGCCCTGAAGCTGGCAGTTCAGTCCCTTATTCTGCCCTGTTG 
GAAGCCCTGCTGAACCCTCAACTATTGACTGCTGCAGACAGCTTATCTCCCTAACGGTGAAA 
TGCTGTGAGCTTGACTTGACTCCC^CCCTACCATGGTCCATCATACTCAGGTCTCtCTACT 
CCTGCCTTAGATTCCTCAATAAGATGCTGTAACTAGCATTTTTTGAATGCCTCTCCCTCCGC 
ATCTCATCTTTCTCTTTTCAATCAGGCTTTTCCAAAGGGTTGTATACAGACTCTGTGCAGTA 
TTTCACTTGATATTCATTCCCCAATTCACTGCAAGGAGACCTCTACTGTCACCGTTTACTCT . 
TTCCTACCCTGACATCCAGAAACAATGGCCTCCAGTGCATACTTCTCAATCTTTGCTTTATG 
GCCTTTCCATCATAGTTGCCCACTCCCTCTCCTTACTTAGCTTCCAGGTCTTAACTTCTCTG 
ACTACTCTTGTCTTCCTCTCTCATCAATTTCTGCTTCTTCATGGAATGCTGACCTTCATTGC 
TCCATTTGTAGATTTTTGCTCTTCTCAGTTTACTCATTGTCCCCTGGAACAAATCACTGACA 
TCTACAACCATTACCATCTCACTAAATAAGACTTTCTATCCAATAATGATTGATACCTCAAA 
TGTAAAAAA 



FIGURE 94 

MGLQAGLLGLFALILSGKCSYSPEPDQRRTLPPGWSLGRADPEEELSLTFALRQQNV^ 
ELVQAVSDPSSPQYGKYLTLENVADLWPSPLTLHTVQKWLLAAGAQKCHSVITQDFLT^ 
SIRQAELLLPGAEFHHYVGGPTETHVWSPHPYQLPQALAPHVDFVGGLHRFPPTSSLRQRP^^^ 
EPQVTGTVGLHLGYTPSVIRKRYNLTSQDVGSGTSl^SQACAQFLEQYFHDSDIA . 
GNFAHQAS VARWGQQGRGRAGI EAS UDVQYLMS AGANI STWVYS S PGRHEGQEPFLQWL^ 
LSNESALPHVHTVSYGDDEDSLSSAYIQRVNTELMKAAARGLTLLFASGDSGAGCWSV 
. QFRPTFPASSPYVTTVGGTSFQEPFLITNEIVDYISGGGFSNVFPRPSYQEEAyTKFLSSSP. 
.HLPPSSYFNASGRAYPDVAALSDGYWVVSNRVPIPWVSGTSASTPVFGGILSLINEHRILSG ; 
RPPLGFLNPRLYQQHGAGLFDVTRGCHESCLDEEVEGQGFCSGPGWDPVTGWGTPTSQLC 

. Sigfnal sequence: 
amino acids 1-16 

N-glycosyiation site. ' . 

amino acids 210-214 , 222-226, .286-290 , .313-317, 443-447 

Glycosaminoglycan attachment site. 

amino acids. 361-365, .408-412^ 538-542 

Casein kinase II pliosplxo rylat ion site . . 

amino acids 212-216> 324 -328 392 -396, 420-424,- 525-529 ' 

N-myristoylation site, 
amino acids 2-8, 107-113, 195-201, 
248-254, 270-276, .284-290, 409-415, 
521-527 , 533-539, 549-555 



199-205, 217-223, 219-225, 
410-416, 473-479, 482-488, 
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GCCGCGCGCTCTCTCCCGGCGCCCACACCTGTCTGAGCGGCGGAGCGAGCCGCGGCCCGGGC 
GGGCTGCTCGGCGCGGAACAGTGCTCGGCATGGCAGGGATTCCAGGGCTCCTCTTCCTTCTC 
TTCTTTCTGCTCTGTGCTGTTGGGCAAGTGAGCCCTTACAGTGCCCCCTGGAAACCCACTTG 
GCCTGGATACCGCCTCCCTGTCGTCTTGCCCCAGTCTACCCTCAATTTAGCCAAGCCAGACT 
TTGGAGCCGAAGCCAAATTAGAAGTATCTTCTTCATGTGGACCCCAGTGTCATAAGGGAACT. . 
.CCACTGCCCACTTACGAAGAGGCCAAGCAATATCTGTCTTATGAAACGCTCTATGCCAATGG 
CAGCCGCACAGAGACGCAGGTGGGCATCTACATCCTCAGCAGTAGTGGAGATGGGGCCCAAC 
ACCGAGACTCAGGGTCTTCAGGAAAGTCTCGAAGGAAGCGGCAGATTTATGGCTATGACAGC 
AGGTTCAGCATTTTTGGGAAGGACTTCCTGCTCAACTACCCTTTCTCAACATCAGTG^ 
ATCCACGGGCTGCACCGGCACCCTGGTGGCAGAGAAGCATGTCCTCACAGCTGCCCACTGCA 
TACACGATGGAAAAACCTATGTGAAAGGAACCCAGAAGCTTCGAGTGGGCTTCCTAAAGCCC. 
AAGTTTAAAGATGGTGGTCGAGGGGCCAACGACTCCACTTCAGCCATGCCCGAGCAGATGAA: 
ATTTCAGTGGATCCGGGTGAAACGCACCCATGTGCCCAAGGGTTGGATCAAGGGCAATGCCA 
. ATGACATCGGCATGGATTATGATTATGCCCTCCTGGAACTCAAAAAGCCCCACAAGAGAAAA . 
T.TTATGAAGATTGGGGTGAGCCCTCCTGCTAAGCAGCTGCCAGGGGGCAGAATTCACTTCTC 
TGGTTATGACAATGACCGACCAGGCAATTTGGTGTATCGCTTCTGTGACGTCAAAGACGAGA 
CCTATGACTTGCTCTACCAGCAATGCGATGCCCAGCCAGGGGCCAGCGGGTCTGGGGTCTAT . 
' GTGAGGATGTGGAAGAGACAGCAGCAGAAGTGGGAGCGAAAAATTATTGGCATTTTTTCAGG. 
GCACCAGTGGGTGGACATGAATGGTTCCCCACAGGATTTCAACGTGGCTGTCAGAATCACTC 
CTCTCAAATATGCCCAGATTTGCTATTGGATTAAAGGAAACTACCTGGATTGTAGGGAGGGG 
TGACACAGTGTTCCCTCCTGGCAGCAATTAAGGGTCTTCATGTTCTTATTTTAGGAGAGGCC 
AAATTGTTTTTTGTCATTGGCGTGCACACGTGTGTGTGTGTGTGTGTGTGTGTGTAAGGTGT 
CTTATAATCTTTTACCTATTTCTTACAATTGCAAGATGACTGGCTTTACTATTTGAAAACTG 
GTTTGTGTATCATATCATATATCATTTAAGCAGTTTGAAGGCATACTTTTGCATAGAAATAA 
AAAAAATACTGATTTGGGGCAATGAGGAATATTTGACAATTAAGTTAATCTTCACGTTTTTG 
CAAACTTTGATTTTTATTTCATCTGAACTTGTTTCAAAGATTTATATTAAATATTTGGCATA 
CAAGAGATATGAAAAAAAAAAAAAAA . 
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MAGIPGLLFLLFFLLCAVGQVSPYSAPWKPTWPAYRLPVVLPQSTLNIAKPDFGAEAKLEVS 
SSCGPQCHKGTPLPTYEEAKQYLSYETLYANGSRTETQVGIYILSSSGDGAQHRDSGSSGKS 
RJlKRQIYGYDSRFSIFGKDFLIJNrfPFSTSVKLSTGCTGTLVAEKHVLTA;^ 
TQKLRVGFLKPKFKDGGRGANDSTSAMPEQMKFQWIRVKRTHVPKGWIKGNAISro 
LLELKKPHKRKFMKIGVSPPAKQLPGGRIHFSGYDNDRPGNLVYRFCDVKDETYDLLYQQCD 
; AQPGASGSGVYVRMWKRQQQK^ERKI IGI FSGHQVvTVDiy^ 
IKGNYLDCREG . . 

Signal seq^ience: 
amino acids 1-19 

N-glycosylation site. 

amino acids 93-97 , 207-211 ' --a..— 

GlycosstminoglyccLn attachment site . 
amino acids 109-113/ 316-320 

Casein kinase XI phosphorylation site . 

amino acids ; 77 -81, 95-99, 108-112, 280-284, 351-355. 
N-myristoylation site. 

amino acids 159-165, .162-168, 202-208, 205-211, 314-320, 
338-344 . 

Serine proteases , trypsin family, histidine active site, 
amino acids 171-177 
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GCATGGCCCTGGGTCTCTCGAGCCTGCTGCCTGCTCCCCCGCCCCACCAGCC ATGG TGGTTT 
CTGGAGCGCCCCCAGCCCTGGGTGGGGGCTGTCTCGGCACCTTCACCTCCCTGCTGCTGCTG ■ 
GCGTCGACAGCCATCGTCAATGCGGCCAGGATACCTGTTCCCCCAGCCTGTGGGAAGCCCCA 

: GCAGCTGAACCGGGTTGTGGGCGGCGAGGACAGCACTGACAGCGAGTGGCCCTGGATCGTGA . 
GCATCCAGAAGAATGGGACCCACCACTGCGCAGGTTCTCTGCTCACCAGCCGCTGGGTGATC 
ACTGCTGCCCACTGTTTCAAGGACAACCTGAACAAACCATACCTGTTCTCTGTGCTGCTGGG 
GGCCTGGCAGCTGGGGAACCCTGGCTCTCGGTCCCAGAAGGTGGGTGTTGCCTGGGTGGAGC 
CCCACCCTGTGTATTCCTGGAAGGAAGGTGCCTGTGCAGACATTGCCCTGGTGCGTCTCGAG 
CGCTCCATACAGTTCTCAGAGCGGGTCCTGCCCATCTGCCTACCTGATGCCTCTATCCACCT 
CCCTCCAAACACCCACTGCTGGATCTCAGGCTGGGGGAGCATCCAAGATGGAGTTCCCTTGC 
CCCACCCTCAGACCCTGCAGAAGCTGAAGGTTCCTATCATCGACTCGGAAGTCTGCAGCCAT 
CTGTACTGGCGGGGAGCAGGACAGGGACCCATCACTGAGGACATGCTGTGTGCCGGCTACTT 

. GGAGGGGGAGCGGGATGCTTGTCTGGGCGACTCCGGGGGCCCCCTCATGTGCCAGGTGGACG. 
GCGCCTGGCTGCTGGCCGGCATCATCAGCTGGGGCGAGGGCTGTGCCGAGCGCAACAGGCCC 
GGGGTCTACATCAGCCTCTCTGCGCACCGCTCCTGGGTGGAGAAGATCGTGCAAGGGGTGCA 
GCTCCGCGGGCGCGCTCAGGGGGGTGGGGCCCTCAGGGCACCGAGCCAGGGCTCTGGGGCCG 
CCGCGCGCTCC TAGG GC.GCAGCGGGACGCGGGGCTCGGATCTGAAAGGCGGCCAGATCCACA 
TCTGGATCtGGATCTGCGGCGGCCTCGGGCGGTTTCCCCCGCCGTAAATAGGCTCATCTACC 
TCTACCTCTGGGGGCCCGGACGGCTGCTGCGGAAAGGAAACCCCCTCCCCGACCCGCCCGAC 
GGCCTCAGGCCCCCCTCCAAGGCATCAGGCCCCGCCCAACGGCCTCATGTCCCCGCCCCCAC 
GACTTCCGGCCCCGCCCCCGGGCCCCAGCGCTTTTGTGTATATAAATGTTAATGATTTTTAT 
AGGTATTTGTAACCCTGCCCACATATCTTATTTATTCCTCCAATTTCAATAAATTATTTATT 
CTCCAAAAAAAAAA 
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></usr/seqdb2/sst/DNA/Dnaseqs . full/ss .DNA433ia 
xsubunit 1 of 1/ 317 aa, 1 stop 
xMW: ,33732, pi : 7.90, NX(S/T): 1 

MWSGAPPALGGGCLGTFTSLLLIiASTAILNAARIPVPPACGKPQQLNRWGGEDSTDSEWP 

WIVSIQKNGTHHCAGSLLTSRWITAAHCFKDNLNKPYLFSVLLGAWQLGNPGSRSQK^ 

Vn/EPHPVYSWKEGACADIALVRLERSIQFSERVLPICLPDASIHLPPNTHCWISGWGSIQDG 

VPLPHPQTLQKLKV•PIIDSEVCSHLYWRGAGQGPITED^4LCAGYLEGERDACL^^ 

QVDGAWLIAGI I SWGEGCAERNRPGWI SLSAHRS WVEKI VQGVQLRGR^ 

SGAAARS 

Signal sequence: 
amino acids 1-32 

\N-glycosylation site, 
amino acids 62-66, 96-100/214-218, 382-386/ 409-413, 455-459, 
628-632, 669-673, . 845-849, 927-931 , 939-943 , 95 6-9.60 . . 

Glycosaminoglycan attachment site, 
amino acids 826-830 

Casein kinase II phosphorylation site. 

amino acids 17-21,. 39-43, 12.0-124, 203-207, 254-258, .264-268, 
314-318, 323-327, 347-351, 464-468,. 548-552, 632-636, .649-653, 
671-675, 739-743, 783-787, 803-807, 847-851, 943-947, 958-962, 
.1013-1017, 1019-1023, 1021-1025 . 

Tyrosine kinase phosphorylation site. 

amino acids .607-615 

N-myristoylation site . 
amino acids 179-185, 197 
52 8-53 4 , 612-618, 623-62 9, 



-203, 320-326, 367-373, 453-459, 
714-720, 873-879 
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GACGGCTGGCCACCATGCACGGCTCCTGCAGTTTCCTGATGCTTCTGCTGCCGCTACTGCTA 
CTGCTGGTGGCCACCACAGGCCCCGTTGGAGCCCTCACAGATGAGGAGAAACGTTTGATGGT 
GGAGCTGCACAACCTCTACCGGGCCCAGGTATCCCCGACGGCCTCAGACATGCTGCACATGA 
GATGGGACGAGGAGCTGGCCGCCTTCGCCAAGGCCTACGCACGGCAGTGCGTGTGGGGCCAC 
AACAAGGAGCGCGGGCGCCGCGGCGAGAATCTGTTCGCCATCACAGACGAGGGCATGGACGT 
GCCGCTGGCCATGGAGGAGTGGCACCACGAGCGTGAGCACTACAACCTCAGCGCCGCCACCT 
GCAGCCCAGGCCAGATGTGCGGCCACTACACGCAGGTGGTATGGGCCAAGACAGAGAGGATC 
GGCTGTGGTTCCCACTTCTGTGAGAAGCTCCAGGGTGTTGAGGAGACCAACATCGAATTACT 
GGTGTGCAACTATGAGCCTCCGGGGAACGTGAAGGGGAAACGGCCCTACCAGGAGGGGACTC 
CGTGCTCCCAATGTCCCTCTGGCTACCACTGCAAGAACTCCCTCTGTGAACCCATCGGAAGC 
CCGGAAGATGCTCAGGATTTGCCTTACCTGGTAACTGAGGCCCCATCCTTCCGGGCGACTGA 
AGCATCAGACTCTAGGAAAATGGGTACTCCTTCTTCCGTAGCAACGGGGATTCCGGCTTTCT 
TGGTAACAGAGGTCTCAGGCTCCCTGGCAACCAAGGCTCTGCCTGCTGTGGAAACCCAGGCC 
^ CCAACTTCCTTAGCAACGAAAGACCCGCCCTCCATGGCAACAGAGGCTCCACCTTGCGTAAC; 
AACTGAGGTCCCTTCCATTTTGGCAGCTCACAGCCTGCCCTCCTTGGATGAGGAGCCAGTTA 
.CCTTCCCCAAATCGACCCATGTTCCTATCCCAAAATCAGCAGACAAAGTGACAGACAAAACA^ 
. AAAGTGCCCTCTAGGAGCCCAGAGAACTCTCTGGACCCCAAGATGTCCCTGACAGGGGCAAG 
■ GGAACTCCTACCCCATGCCCAGGAGGAGGCTGAGGCTGAGGCTGAGTTGCCTCCTTCCAGTG 
AGGTCTTGGeCTCAGTTTTTCCAGCCCAGGACAAGCCAGGTGAGCTGCAGGCCACACTGGAC 
CACACGGGGCACACCTCCTCCAAGTCCCTGCCCAATTTCCCCAATACCTCTGCCACCGCTAA 
. TGCCACGGGTGGGCGTGCCCTGGCTCTGCAGTCGTCCTTGCCAGGTGCAGAGGGCCCTGACA ' 
AGCCTAGCGTTGTGTCAGGGCTGAACTCGGGCCCTGGTCATGTGTGGGGCCCTCTCCTGGGA 
CTACTGCTCCTGCCTCCTCTGGTGTTGGCTGGAATCTTC TGA ATGGGATACCACTCAAAGGG 
TGAAGAGGTCAGCTGTCCTCCTGTCATCTTCCCCACCCTGTCCCCAGCCCCTAAACAAGATA 
CTTCTTGGTTAAGGCCCTCCGGAAGGGAAAGGCTACGGGGCATGTGCCTCATCACACCATCC 
ATCCTGGAGGCACAAGGCCTGGCTGGCTGCGAGCTCAGGAGGCCGCCTGAGGACTGCACACC 
GGGC.CCACACCTCTCCTGCCCCTCCCTCCTGAGTCCTGGGGGTGGGAGGATTTGAGGGAGCT 
CACTGCCTACCTGGCCTGGGGCTGTCTGCCCACACAGCATGTGCGCTCTCCCTGAGTGCCTG 
TGTAGCTGGGGATGGGGATTCCTAGGGGCAGATGAAGGACAAGCCCCACTGGAGTGGGGTTC 
TTTGAGTGGGGGAGGCAGGGACGAGGGAAGGAAAGTAACTCCTGACTCTCCAATAAAAACCT 
GTCCAACCTGTGAAA 



FIGURE 100 



MHGSCSFLMLLLPLLLLLVATTGPVGALTDEEKJILMVELHNLYRAQVSPTASDMLHMRWDEE 
IJ^FAKAYARQCWGHNKERGRRGENLFAI TDEGMDVPIJ^ PGQ 
MCGHYTQVWAKTERIGCGSHFCEKLQGVEETNIELLVCNYEPPGNVKGKRPYQEGTPCSQC 
PSGYHCKNSLCEPIGSPEDAQDLPYLVTEAPSFRATEASDSRKMGTPSSLATGIPAFLVTEV 
SGSLATKALPAVETQAPTSLATKDPPSMATEAPPCVTTEVPSIIiAAHSLPSLDE 
■ THVP I PKS ADKVTDKTKVPSRS PENSLDPKMSLTGARELLPHAQEEAEAEAELP PS SEVLAS 
VFPAQDKPGELQATLDHTGHTSSKSLPNFPOTSATANATGGRAIJUjQSSLPGAEGPDKPSVV 
SGLNSGPGHVWGPLLGLLLLPPLVLAGIF 
Sicp.al sequence: 

.amino acids. 1-22 



N-glycosylation site, 

amino -acids 114-118, 403-407, 409-413 

GlycosaminoglycsLn attachment site, 
.amino acids 439-443 

Casein kinase II phosphorylation site. 

amino acids .29-33 , 50 -54, 156-160, 195-199, 202-206, 2.99-303 
N-myristoylation site. 

amino -acids ' 123-129, 143-149, 152-158, 169-175, 180-186, 

231-237, .250-256 ■ 

, . ' » 

. Amidation site, 
amino acids 82-86, 172-176. 

Peroxidases proximal heine-ligajad signature, 
amino acids 287-2 98 

Extracellular proteins SCP/Tpx-l/Ag5/PR- 1/Sc7 signature 1. 
amino acids 127-138 

Extracellular proteins SCP/Tpx-l/Ag5/PR-l/Sc7 signature 2 • 
amino acids 160-172 
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GTAACTGAAGTCAGGCTTTTCATTTGGGAAGCCCCCTCAACAGAATTCGGTCATTCTCC^ 
TACTTCTGTTGTTCTCCCrrCTGCTTGCTTTTTCACATTAGCAGACCGGACTTAAGTCACAACAGATT^ 
ATCAAGGCAAGTTCCATGAGCCACCTTCAAAGCCTTCGAGAAGTGAAACTGAACAACAATGAATTGGAGACC^ 
TCCAAATCTGGGACCAGTCTCGGCAAATATTACACTTCTCTCCTTGGCTGGAAACAGGATTGTTGAAATACrCC 
CTGAACATCTGAAAGAGTTTCAGTCCCTTGAAACTTTGGACCTTAGCAGCAACAATATTTCA^ . 
GCATTTCCAGCCCTACAGCTCAAATATCTGTATCTCAACAGCAACCGAGTCACATCAATGGAACCTGGGT^ 
TGACAATTTGGCCAACACACTCCTTGTGTTAAAGCTGAACZAGGAACCGAATCTCAGCTATCCCACCCAAGATGT 
TTAAACTGCCCCAACTGCAACATCTCGAATTGAACCGAAACAAGATTAAAAATGTAGATGGACTGACATTCCAA 
GGCCTTGGTGCTCTGAAGTCTCTGAAAATGCAAAGAAATGGAGTAACGAAACTTATGGATGGAGCT^ 
GCTGAGCAACATGGAAATTTTGCAGCTGG ACCATAACAACCTAAC AGAGATTACC AAAGGCTGGCTTTACGG . 
TGCTGATGCTGCAGGAACTTCATCTCAGCCAAAATGCCATCAACAGGATCAGCCCTGATGCCTGGGAGTTCTGC 
CAGAAGCTCAGTGAGCTGGACCTAACTTTCAATCACTTATCAAGGTTAGATGATTCAAGC^ 
CTTACTAAATACACTGCACATTGGGAACAACAGAGTCAGCTACATTGCTGATTGTGCCTTCCGGGGGC^^ 
GTTTAAAGACTTTGGATCTGAAGAACAATGAAATTTCCTGGACrrATTGAAGACATGAATGGTGC^^ 
CTTGACAAACTGAGGCGACTGATACTCCAAGGAAATCGGATCCGTTCTATTACTAAAAAAGCCTTCACTGGTT^ 
GGATGCATTGGAGCATCTAGACCTGAGTGACAACGCAATCATGTCTTTACAAGGCAATGCATTTT^ 
AGAAACTGCAACAATTGCATTTAAATACATCAAGCCTTTTGTGCGATTGCCAGCTAAAATGGCTCCCACAGTG 
GTGGCGGAAAACAACTTTCAGAGCTTTGTAAATGCCAGTTGTGCCCATCCTCAGCTGCTAAAAGGAAGAAG<^ " 
TTTTGCTGTTAGCCCAGATGGCTTTGTGTGTGATGATTTTCCCAAACCCCAGATCACGGTTCAGCCAGi^ 
AGTCGGCAATAAAAGGTTCCAATTTGAGTTTCATCTGCTCAGCTGCCAGCAGCAGTGAT^ 
GCTTGGAAAAAAGACAATGAACTACTGCATGATGCTGAAATGGAAAATTATGCACACCTCCC^ 
CGAGGTGATGGAGTATACCACCATCCTTCGGCTGCGCGAGGTGGAATTTGCCAGTGAGGGGAAATATCAGTGTG 
TCATCTCCAATCACTTTGGTTCATCCTACTCTGTCAAAGCCAAGCTTACAGTAAATATOCTTCCCTCA^ 
. AAGACCCCCATGGATCTCACCATCCGAGCTGGGGCCATGGCACGCTTGGAGTGTGCTGCTGTGGGGCACCCAG^ 
CCCCCAGATAGCCTGGCAGAAGGATGGGGGCACAGACTTCCCAGCTGCACGGGAGAGACGCATGCATGTGATGC 
CCGAGGATGACGTGTTCTTTATCGTGGATGTGAAGATAGAGGACATTGGGGTATACAGCTGCACAGCTCAGAAC 
AGTGCAGGAAGTATTTCAGCAAATGCAACTCTGACTGTCCTAGAAACACCATCATTT^ 
^ CCGAACTGTAACCAAGGGAGAAACAGCCGTCCTACAGTGCATTGCTGGAGGAAGCCCTCCCCCTAAACTGAACT 
GGACCAAAGATGATAGCCCATTGGTGGTAACCGAGAGGCACTTTTTTGCAGCAGGCAATCAGCTTCTGA 
GTGGACTCAGATGTCAGTGATGCTGGGAAATACACATGTGAGATGTCTAACACCCTTGGCACTGAGAGAGGAAA 
CGTGCGCCTCAGTGTGATCCCCACTCCAACCTGCGACTCCCCTCAGATGACAGCCCCATCGTTAGACGATGACG 
GATGGGCCACTGTGGGTGTCGTGATCATAGCCGTGGTTTGCTGTGTGGTGGGCACGTCACTCGTGTGGGTGGTC 
ATCATATACCACACAAGGCGGAGGAATGAAGATTGCAGCATTACCAACACAGATGAGACCAACTTGCC^ 
TATTCCTAGTTATTTGTCATCTCAGGGAACGTTAGCTGACAGGCAGGATGGGTACGTGTCTTCAGAAAGTGGAA 
GCCACCACCAGTTT.GTCACATCTTCAGGTGCTGGATTTTTCTTACCACAACATGACAGTAGTGGGACCTGC 
ATTGACAATAGCAGTGAAGCTGATGTGGAAGCTGCCACAGATCTGTTCCTTTGTCCGTTTTTGGGATCC^ 
CCCTATGTATTTGAAGGGAAATGTGTATGGCTCAGATCCTTTTGAAACATATCATACAGGTTGCAGTGCTGACC 
CAAGAACAGTTTTAATGGACCACTATGAGCCCAGTTACATAAAG/AAAAGGAGTGCTACCCATG^ 
TCAGAAGAATCCTGCGAACGGAGCTTCAGTAATATATCGTGGCCTTGACATGTGAGGAAGCTACTTAAC^ 
TTACTCTCACAATGAAGGACCTGGAATGAAAAATCTGTGTCTAAACAAGTCCTCTTTAGATTTTAGTGCAAATC 
CAGAGCCAGCGTCGGTTGCCTCGAGTAATTCTTTCATGGGTACCTTTGGAAAAGCTCT'CAGGAGACCTCACCTA 
GATGCCTATTCAAGCTTTGGACAGCCATCAGATTGTCAGCCAAGAGCCTTTTATTTGAAAGCTCATTCTTCCCC 
AGACTTGGACTCTGGGTCAGAGGAAGATGGGAAAGAAAGGACAGATTTTCAGGAAGAAAATCACATTTG^^ 
TTAAACAGACTTTAGAAAACTACAGGACTCCAAATTTTCAGTCTTATGACTTGGACAC ATAG ACTGAATGAGAC 
CAAAGGAAAAGCTTAACATACTACCTCAAGTGAACTTTTATTTAAAAGAGAGAGAATC^ 
GAGTTATGAATTTTAAAAGGATAAAAATGCTTTATTTATACAGATGAACCAAAATTACA 
TTTTATACTGGGAATGATGCTCATATAAGAATACCTTTTTAAACTATTTTTTAACTTTGTT^ 
TATCTTACGTAAATTAATGATATAAATCATGATTATTTTATGTATTTTTATAATGCCAGATTTCTTTT 
AAATGAGTTACTAAAGCATTTTAAATAATACCTGCCTTGTACCATTTTTTAAATAGAAGTTACTTC^ 
TTGCACATTATATTTAATAAAATGTGTCAATTTGAA 



FIGURE 102 

iVIVDVLLLFSLCLLFHISRPDLSHNRLSFIKASSMSHLQSLREVKLN^^ 

I TLLSLAGNRI VE I LPEHLKEFQS LETLDLS SNNI S ELQTAFPALQLKYLYLNSNRVTSMEP 

GYFDNLANTLLVLKLJSTRNRISAIPPKMFKLPQLQHLEL^^ 

QRNGVTKLMDGAFWGLSNMEILQLDHNNLTEITKGWLYGLLMLQELHLSQN^ 

FCQKLS ELDLTFNHLS RLDDS S FLGLS LLNTLH I GNNRVS Y I ADCAFRGLS S LKTLDLKNNE 

ISWTIEDMNGAFSGLDKLRRLILQGNRIRSITKKAFTGLDALEHLDLSDNAIMSLQGNAFSQ 

MKKLQQLHLNTSSLLCDCQLKWLPQWVAENNFQSFVNASCAHPQLLKGRSIFAVSPDGFVCD 

DFPKPQITVQPETQSAIKGSNLSFICSAASSSDSPMTFAWKKDNELLHDAEMENYAHLRAQG 

GEVMEYTTILRLREVEFASEGKYQCVISNHFGSSYSVKAKLTVNMLPSFTKTPMDL^ 

. MARLECAAVGHPAPQIAWQKDGGTDFPAARERRMHVMPEDDVFFIVD 
SAGS I S ANATLTVLETP S FLRPLLDRTVTKGETAVLQC I AGGS P PP KLNWTKDDS PLWTER 
HFFAAGNQLLIIVDSDVSDAGKYTCEMSNTLGTERGNVRLSVIPTPTCDSPQMTAPSLDDDG 

. WATVGWIIAWCCWGTSLVWWIIYHTRRRNEDCSITNTDETNLPADIPSYLSSQGTI^ 
RQDGYVSSESGSHHQFVTSSGAGFFLPQHDSSGTCHIDNSSEADVEAATDLFLCPFLGSTGP 
MYLKGNVYGSDPFETYHTGCSPDPRTVLMDHYEPSYIKK^C^ 
PSHVRKXilJSTTSYSHNEGPGMKNLCLNKSSLDFSANPEPASVASSNSFMGTFGK^ 
YSSFGQPSDCQPRAFYLKAHSSPDLDSGSEEDGKERTDFQEENHICTFKQTLENYRTPNFQS 

'^YDLDT ■ ; 
Signal sequence: 

amino ..acids 1-19. 

Transmembrane domain: 

amino acids 746-765 

, N-glycosylation site. 

amino acids 62-66, 96-100, 214-220, 382^386, 409-413, 455-459, 

628-632, 669-673 , 845-849, 927-931, 939-943., 956-960 

Glycosaminoglycan attachment site. 

amino acids 826-83 0 ' ; 

Casein kinase II pliospiaoryiation site. 

amino acids 17-21, 39-43, 120-124, 203-207, 254-258, 264-268, 
314-318, 323-327, 347-351, 464-468, 548 -552 632 -636 , 649-653, 
671-675, 739-743, 783 -787 , 803 -807 ,. 847-851 , 943-947, 958-962, 
10.13-1017, 1019-1023, 1021-1025 
Tyrosine kinase phosphorylation site, 
amino acids 607-615 
N-myristoylation site. 

amino/ acids 179-185, 197-203, 320-326, 367-373, 453-459, 
528-534,. 612-618, 623-629, 714-720, 873-879 
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GGGGAGAGGAATTGACCATGTAAAAGGAGACTTTTTTTTTTGGTGGTGGTGGCTGTTGGG^ 

GAAGGATGCAGGACGCAGCTTTCTCCTGGAACCGAACGCAATGGATAAACTGATTGTGCAAGAGAGAAGGAAGA 

ACGAAGCTTTTTCTTGTGAGCCCTGGATCTTAACACAAATGTGTATATGTGCACACAGGGAGCATTCAAGAATG 

AAATAAACCAGAGTTAGACCCGCGGGGGTTGGTGTGTTCTGACATAAATAAATAATCTTAAAGCAGCTGTTCCC 

CTCCCCACCCCCAAAAAAAAGGATGATTGGAAATGAAGAACCGAGGATTCACAAAGAAAAAAGTATGTT^ 

TTCTCTATAAAGGAGAAAGTGAGCCAAGGAGATATTTTTGGAATGAAAAGTTTGGGGC Trr rit'AG 

AGAACTGGTGTGGTGGTGTTTTCCTTTCTTTTTGAATTTCCCACAAGAGGAGAGGAAATTAATAAT^ 

AAAGAAATTTCAGAGAAGAAAAGTTGACCGCGGCAGATTGAGGCATTGATTGGGGGAGAGAAACCA^ 

CAGTTGGATTTGTGCCTATGTTGACTAAAATTGACGGATAATTGCAGTTGGATTTTTCTTCATC^ 

TTTTTAAATTTTTATTCCrriTGGTATCAAGATCATGCGTTT^ 

GGATGTTGCTGTGATCAGTCTGAAATACAACTGTTTGAATTCCAGAAGGACCAACACCAGATA^ 

TTGAACAAGATGACCTTACATCCACAGCAGATAATGATAGGTCCTAGGTTTAACAGGGCCCTATTTGACCCCC^ 

GCTTGTGGTGCTGCTGGCTCTTCAACTTCTTGTGGTGGCTGGTCTGGTGCGGGCTCAGACCTGCCCTTCT 

gctcctgcagcaaccagttcagcaaggtgatttgtgttcggaaaaacctgcgtgag^ 
accaacacacggctgctgaacctccatgagaaccaaatccagatcatcaaagtgaacagcttcaagcacttgag 
gcacttggaaatcctacagttgagtaggaaccatatcagaaccattgaaattggggctttc^ 
-acctcaacactctggaactctttgacaatcgtcttactaccatcccgaatggagcttttgtatacttgtct 
ctgaaggagctctggttgcgaaacaaccccattgaaagcatcccttcttatgcttttaac^ 
gcgccgactagacttaggggaattgaaaagactttcatacatcrcagaaggtgcctttgaaggtctgtcc;^ 
tgaggtatttgaaccttgccatgtgcaaccttcgggaaatccctaacctcacaccgctc^ 
ctggatctttctgggaatcatttatcrgccatcaggcctggctctttccagggtttgatgcaccr^ 
gtggatgatacagtcccagattcaagtgattgaacggaatgcctttgacaaccttcagtcactagtggagatca 
acctggcacacaataatctaacattactgcctcatgacctcttcactcccttgcatcatctagagcggata^ 
; ttacatcacaacccttggaactgtaactgtgacatactgtggctcagctggtggataaaagacatgg 
gaacacagcttgttgtgcccggtgtaacactcctcccaatctaaaggggaggtacattggagagct 
attacttcacatgctatgctccggtgattgtggagccccctgcagacctcaatgtcactgaaggcatgg 
gagctgaaatgtcggggctccacatccctgacatctgtatcttggattactccaaatggaacagtcatgacaca 
tggggcgtacaaagtgcggatagctgtgctcagtgatggtacgttaaatttcacaaatgtaactgtgcaagata 
. caggcatgtacacatgtatggtgagtaattccgttgggaatactactgcttcagccaccctgaatgttactg 
gcaaccactactcctttctcttactt t rcaaccgtcacagtagagactatggaaccgtctcaggatgaggcacg: 
. gaccacagataacaatgtgggtcccactccagtggtcgactgggagaccaccaatgtgaccacctctctcacac 
cacagagcacaaggtcgacagagaaaaccttcaccatcccagtgactgatataaacagtgggatcccaggaatt 
gatgaggtcatgaagactaccaaaatcatcattgggtgttttgtggccatcacactcatggctgcagtgatgct 
ggtcattttctacaagatgaggaagcagcaccatcggcaaaaccatcacgccccaacaaggactg^ 
ttaatgtggatgatgagattacgggagacacacccatggaaagccacctgcccatgcctgctatcgagcatgag 
cacctaaatcactataactcatacaaatctcccttcaaccacacaacaacagttaacacaata^ 
cagttcagtgcatgaaccgttattgatccgaatgaactctaaagacaatgtacaagagactcaaatc taa aaca 
tttacagagttacaaaaaacaaacaatcaaaaaaaaagacagtttattaaa;^ 
atctactgtttcaaaaaagtgtctttacaaaaaaacaaaaaagaaaagaaattt at^ 

TGATCTAAAGCAGACAAAAA 
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MLNKMTLHPQQIMIGPRFNR?y^FDPLLVVLL^ 

VRKNLREVPDGISTNTRLLNLHENQIQIIKVNSFKHLRHLEILQLSRIffllRTIEIGAFN^ 
NliNTLELFDNRLTT I PNGAFVYLSKLKELWLRNNP I ES I PS YAFNRI PSLRRLDLGELKRLS 
YISEGAFEGLSNLRYIJ^IJ^CNLREIPNLTPLIKLDELDLSGNHLSAIR 
WM I QS Q I Q VI ERNAFDNLQS LVE I NliAHl^NLTLL PHDLFT P LHHLER 

WLS WW I KDiVlAP SNTACCARCNT P PNLKGRY I GELDQNYFTC YAP VI VE P PADLNVTEGMAAE 
LKCRASTSLTSVSWITPNGTVMTHGAYKVRIAVLSDGTIJSrFTNVTVQDTG^^ 
TTASATLNVTAATTTPFSYFSTVTVETMEPSQDEARTTDNNVGPTPVVDW 
STRSTEKTFTIPVTDINSGIPGIDEVMKTTKIIIGCFVAITLiVlAAVMLVIFYKMRKQHHR 
HHAPTRTVE I INVDDE I TGDT PMESHLPMPAI EHEHIoNHYNS YKS P FNHTT^ 
. VHEPLLIRMNSKDNVQETQI 

Signal sequence: 
■ amino acids 1-44 

Trajasmembrane domain: 
amino acids- 523-543 

N-giycosylation site, 

amino acids 278-282, 364-368, 390-394 , 412-416 , .415-419/ 
434-438, 442-446, 488-492, 606-610 ' 

cAMP- and cGMP- dependent protein kinase phosphorylation site, 
amino acids 183-187 

Casein kinase II phosphorylation site- 

amino acids 268-272, 417-421, .465-469, 57? -583 , 620- 624 
N-myristoylation site. 

amino acids 40-46, 73-79, 118-124, 191-197, 228-234, 237-243," 
391-397, 422-428, 433-439, 531-537 



FIGURE 10 



AGCCGACGCTGCTCAAGCTGCAACTCTGTTGCAGTTGGCAGTTCTTTTCGGTTTCCCTCCTGCTGT^ 
ATGAAAGGGCTTCGCCGCCGGGAGtAAAAGAAGGAATTGACCGGGCAGCGCGAGGGAGGAGCGCGCACGCGACC 
GCGAGGGCGGGCGTGCACCCTCGGCTGGAAGTTTGTGCCGGGCCCCGAGCGCGCGCCGGCTGGGAGCTTCGGGT . 
AGAGACCTAGGCCGCTGGACCGCGATGAGCGCGCCGAGCCTCCGTGCGCGCGCCGCGGGGTTGGGGCTGCTGCT 
GTGCGCGGTGCTGGGGCGCGCTGGCCGGTCCGACAGCGGCGGTCGCGGGGAACTCGGGCAGCCCTCTGGGGTAG 
CCGCCGAGCGCCCATGCCCCACTACCTGCCGCTGCCTCGGGGACCTGCTGGACTGCAGTCGTAAGCGGCTAGCG 
CGTCTTCCCGAGCCACTCCCGTCCTGGGTCGCTCGGCTGGACTTAAGTCACAACAGATTATCTTTCATCAAGGC 
AAGTTCCATGAGCCACCTTCAAAGCCTTCGAGAAGTGAAACTGAACAACAATGAATTGGAGACCATTCCA^ 
TGGGACCAGTCTCGGCAAATATTACACTTCTCTCCTTGGCTGGAAACAGGATTGTTGAAATACTCCCTGi^ 
CTGAAAGAGTTTCAGTCCCTTGAAACTTTGGACCTTAGCAGCAACAATATTTCAGAGCTCCAAACTG 
AGCCCTACAGCTCAAATATCTGTATCTCAACAGCAACCGAGTCACATCAATGGAACCTGGGTATTTTGACAA^ 
TGGCCAACACACTCCTTGTGTTAAAGCTGAACAGGAACCGAATCTCAGCTATCCCACCCAAGATG 
CCCCAACTGCAACATCTCGAATTGAACCGAAACAAGATTAAAAATGTAGATGGACTGACATTCCAAGGCCT^ 
TGCTCTGAAGTCTCTGAAAATGCAAAGAAATGGAGTAACGAAACTTATGGATGGAGCrrrrrGGGGGCTGAG 
ACATGGAAATTTTGCAGCTGGACCATAACAACCTAACAGAGATTACCAAAGGCTGGCTTTACGGCTTGCTGATG 
CTGCAGGAACTTCATCTCAGCCAAAATGCCATCAACAGGATCAGCCCTGATGCCTGGGAGTTCTGCCAGAAGCT 
CAGTGAGCTGGACCTAACTTTCAATCACTTATCAAGGTTAGATGATTCAAGCTTCCTTGGCCTAAGCTTAC 
ATACACTGCACATTGGGAACAACAGAGTCAGCTACATTGCTGATTGTGCCTTCCGGGGGCTTTCCAGTTTAAAG 
ACTTTGGATCTGAAGAACAATGAAATTTCCTGGACTATTGAAGACATGAATGGTGCTTTCTCTGGGC^ 
. ACTGAGGCGACTGATACTCCAAGGAAATCGGATCCGTTCTATTACTAAAAAAGCCTTCACTGGTTTGGATGCAT 
TGGAGCATCTAGACCTGAGTGACAACGCAATCATGTCTTTACAAGGCAATGCATTTTCAC^ 
CAACAATTGCATTTAAATACATCAAGCCTTTTGTGCGATTGCCAGCTAAAATGGC^ 

AAACAACTTTCAGAGCTTTGTAAATGCCAGTTGTGCCCATCCTCAGCTGCTAAAAGGAAGAAGCATTTT 
TTAGCCCAGATGGCTTTGTGTGTGATGATTTTCCCAAACCCCAGATCACGGTTCAGCCAGAAACAC^ 
ATAAAAGGTTCCAATTTGAGTTTCATCTGCTCAGCTGCCAGCAGCAGTGATTCCCCAATGAC^ 
AAAAGACAATGAACTACTGCATGATGCTGAAATGGAAAATTATGCACACCTCCGGGCCCAAGGTGGCGAG^ 
TGGAGTATACCACCATCCTTCGGCTGCGCGAGGTGGAATTTGCCAGTGAGGGGAAATATCAGTGTGTCATCTCC 
. AATCACTTTGGTTCATCCTACTCTGTCAAAGCCAAGCTTACAGTAAATATGCTTCCCTCATTt^ , 
CATGGATCTCACCATCCGAGCTGGGGCCATGGCACGCTTGGAGTGTGCTGCTGTGGGGCACCCAGCCCCCCAGA 
TAGCCTGGCAGAAGGATGGGGGCACAGACTTCCCAGCTGCACGGGAGAGACGCATGCATGTGATG^ 
GACGTGTTCTTTATCGTGGATGTGAAGATAGAGGACATTGGGGTATACAGCTGCACAGCTCAGAACAGTGCAGG - 
AAGTATTTCAGCAAATGCAACTCTGACTGTCCTAGAAACACCATCATTTTTGCGGCCACTGTTGGACCGAACT 
TAACCAAGGGAGAAACAGCCGTCCTACAGTGCATTGCTGGAGGAAGCCCTCCCCCTAAACTGAACTGGACCAAA 
GATGATAGCCCATTGGTGGTAACCGAGAGGCACTTTTTTGCAGCAGGCAATCAGCTTCTGATTATTGTGGACTC 
AGATGTCAGTGATGCTGGGAAATACACATGTGAGATGTCTAACACCCTTGGCACTGAGAGAGGAAACGTGCGCC 
TCAGTGTGATCCCCACTCCAACCTGCGACTCCCCTCAGATGACAGCCCCATCGTTAGACGATGACGGATGGGCC 
ACTGTGGGTGTCGTGATCATAGCCGTGGTTTGCTGTGTGGTGGGCACGTCACTCGTGTGGGTGGTCATCZATATA 
CCACAGAAGGCGGAGGAATGAAGATTGCAGCATTACCAACACAGATGAGACCAACTTGCCAGCAGATAT^ 
GTTATTTGTCATCTCAGGGAACGTTAGCTGACAGGCAGGATGGGTACGTGTCTTCAGAAAGTGGAAGCC^ 
CAGTTTGTCACATCTTCAGGTGCTGGATTTTTCTTACCACAACATGACAGTAGTGGGACCTGCCATA^ 
TAGCAGTGAAGCTGATGTGGAAGCTGCCACAGATCTGTTCCTTTGTCCGTTTTTGGGATCCACAGGCCCTATGT 
ATTTGAAGGGAAATGTGTATGGCTCAGATCCTTTTGAAACATATCATACAGGTTGCAGTCCTGACCCAAG^ 
GTTTTAATGGACCACTATGAGCCCAGTTACATAAAGAAAAAGGAGTGCTACCCATGTTCTCATCCTT^ 
ATCCTGCGAACGGAGCTTCAGTAATATATCGTGGCCTTCACATGTGAGGAAGCTACTTAACACTAGTTACTCTC 
ACAATGAAGGACCTGGAATGAAAAATCTGTGTCTAAACAAGTCCTCTTTAGATTTTAGTGCAAAT 
GCGTCGGTTGCCTCGAGTAATTCTTTCATGGGTACCTTTGGAAAAGCTCTCAGGAGACCrrCACCTAG 
TTCAAGCTTTGGACAGCCATCAGATTGTCAGCCAAGAGCCTTTTATTTGAAAGCTCATTCTTCCCC^ 
ACTCTGGGTCAGAGGAAGATGGGAAAGAAAGGACAGATTTTCAGGAAGAAAATCACATTTGTACC^ 
ACTTTAGAAAACTACAGGACTCCAAATTTTCAGTCTTATGACTTGGACACATj^ 
AAGCTTAACATACTACCTCAAGTGAACTTTTATTTAAAAGAGAGAGAATCTTATGTTTTT^ 
AATTTTAAAAGGATAAAAATGCTTTATTTATACAGATGAACCAAAATTACAAAAAGT^ 

tgggaatgatgctcatataagaatacctttttaaactattttttaactttgttttatgcaaaa^ 
gtaaattaatgatataaatcatgattattttatgtatttttataatgccagatttctttttatgga 
tactaaagcattttaaataatacctgccttgtaccattttttaaatagaagttacttcattatat^ 
-tatatttaataaaatgtgtcaatttgaaaaaaaaaaaaaaaaaaaaaaaaaaa 
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MSAPSLRARAAGLGLLLCAVLGRAGRSDSGGRGELGQPSGVAAERPCPTTCRCLGDLLDCSR - 

P E P LP S WARLDL S HNRL S F I KAS S MS HLQ S LRE VK^^ 
LLSIAGISTRIVEILPEHLKSFQSLETLDLSSNNISELQTAFPALQLKYLYLNSNRVTS^ 
FDNIJ^TLL\n^KIiNRNRI SAIPPKMFKLPQLQHLEL^RNKI K]^^ 
NGVTKLMDGAFWGLStmEILQLDHNNLTEITKGWLYGLLMLQELHLSQNAimiS 
QKLS ELDLTFNHLSRLDDS S FLGLSLLNTLHI GNNRVS Y I ADCAFRGLS S LKTLDLKNNE I S 
WT I EDMNGAF SGLDKLRRL I LQGNRI RS I TKKAFTGLDALEHLDLSDNAI MS LQG 
KLQQLHLNTS SLLCDCQLKWLPQWVAENNFQS FVNAS CAHPQLLKGRS I FAVS PDGFVCDDF 
PKPQ I TVQPETQS AI KGSNLS F I CS AAS S SDS PMTFAWKKDNELLHDAEMENYAHLRAQGGE 
VMEYTT I LRLREVEFAS EGKYQCVI SNHFGS S YSVKAKIjTVNMLPSFTKTPMDLTI RAGAMA 
RLECAAVGHPAPQ I AWQKDGGTD F P AARERRMHVMPEDDVFF I VDVKI ED I GVYS CTAQNS A 
GSISANATLTVLETPSFLRPLLDRTVTKGETAVLQCIAGGSPPPKIJWTK^ 
FAAGNQLLI I VDSDVSDAGKYTCEMSNTLGTERGNVRLSVI PTPTCDSPQMTAPSLDDDGWA 
WGWIIAWCCWGTSLVWWIIYHTRRRNEDCSITNTDETNLPADIPSYLSSQGTI^ 
DGYVSSESGSHHQFVTSSGAGFFLPQHDSSGTCHIDNSSEADVEAATDLFLCPFLGSTGPMY 
LKGNVYGSDPFETYHTGCSPDPRTVLMDHYEPSYIKKKECYPCSHPSEESCERSFSNISWPS. 
HVRKLLNTSYSHNEGPGMKNLCLNKSSLDFSANPEPASVASSNSFMGTFGK^ 
SFGQPSDCQPRAFYLKAHSSPDLDSGSEEDGKERTDFQEENHICTFKQTLENYRTPNFQSYD 
LDT 

Signal sequence: 
amino acids 1-27. 
Transmembrane, domain: 
amino acids 808-828 
N-glycosylation site, 

amino acids 122-12 6, . - 156-160 , 2 74-278 , 442-446; 4 69-473 , ; , 
- 515-519, 688-692, 729-733, 905-909, 987-991, 999-1003, , 
1016-1020 

Glycosami-noglycan attachment site, 
amino acids 886-890 

Casein kinase II phosphorylation site. 

amino acids 99-103, 180-184, 263-267, 3 14 -3 18 , 324 -328 , 
374-378, 383-387, 407-411, 524-528, 608-612, 692-696, 709-713, 
731-735, 799-803, 843-847, 863-867, 907-911, 1003-1007, 
1018-1022, 1073-1077, 1079-1083, 1081-1085 
Tyrosine kinase phosphorylation site, 
amino acids 667-675 . 
N-myristoylation site. 

amino acids 14-20, 36-42, 239-245, 257-263, 380-386, 427-433, 
513-519, 588-594, 672-678, 683-687, 774 - 780 , 93 3 - 93 9 
Leucine zipper pattern, 
amino acids 58-80, 65-87 
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CAAAACTTGCGTCGCGGAGAGCGCCCAGCTTGACTTGAATGGAAGGAGCCCGAGCCCGCGGAGCGCAGCTGAGA 
CTGGGGGAGCGCGTTCGGCCTGTGGGGCGCCGCTCGGCGCCGGGGCGCAGCAGGGAAGGGGAAGCTGTGGTCTG. 
CCCTGCTCCACGAGGCGCCACTGGTGTGAACCGGGAGAGCCCCTGGGTGGTCCCGTCCCCTATCCCTCCTTTAT 
ATAGAAACCTTCC AC ACTGGG AAGGCAGCGGCGAGGCAGGAGGGCTCATGGTG AGCAAGGAGGCCGGCTG ATCT 
GCAGGCGCACAGCATTCCGAGTTTACAGATTTTTACAGATACCAAATGGAA 

CTGGTTCCATCAGCCCTGGCGCCCAGGCGCATCTGACTCGGCACCCCCTGCAGGCACCATGGCCCAGAGCCGGG. 

TGCTGCTGCTCCTGCTGCTGCTGCCGCCACAGCTGCACCTGGGACCTGTGCTTGCCGTGAGGGCCCCAGGATTT 

GGCCGAAGTGGCGGCCACAGCCTGAGCCCCGAAGAGAACGAATTTGCGGAGGAGGAGCCGGTGCTGGTACTGAG 

CCCTGAGGAGCCCGGGCCTGGCCCAGCCGCGGTCAGCTGCCCCCGAGACTGTGCCTGTTCCCAGGAGGGCGTCG \ 

TGGACTGTGGCGGTATTG ACCTGCGTGAGTTCCCGGGGGACCTGCCTGAGC ACACCAACCACCTATCTCTGCAG * 

AACAACCAGCTGGAAAAGATCTACCCTGAGGAGCTCTCCCGGCTGCACCGGCTGGAGACACTGAACCTGCAA^ 

CAACCGCCTGACTTCCCGAGGGCTCCCAGAGAAGGCGTTTGAGCATCTGACCAACCTCAATTACCTGTACTTGG 

CCAATAACAAGCTGACCTTGGCACCCCGCTTCCTGCCAAACGCCCTGATCAGTGTGGACTTTGCTGCCAACTAT 

CTCACCAAGATCTATGGGCTCACCTTTGGCCAGAAGCCAAACTTGAGGTCTGTGTACCTGCACAAC^ 

GGCAGACGCCGGGCTGCCGGACAACATGTTCAACGGCTCCAGCAACGTCGAGGTCCTCATCCTGTCCAGCAACT 

TCCTGCGCCACGTGCCCAAGCACCTGCCGCCTGCCCTGTACAAGCTGCACCTCAAGAACAACAAGCTGGAGAAG 

ATCCCCCCGGGGGCCTTCAGCGAGCTGAGCAGCCTGCGCGAGCTATACCTGCAGAACAACTACCTGACTGACGA 

GGGCCTGGACAACGAGACCTTCTGGAAGCTCTCCAGCCTGGAGTACCTGGATCTGTCCAGCAACAACCTGTCTC 

GGGTCCCAGCTGGGCTGCCGCGCAGCCTGGTGCTGCTGCACTTGGAGAAGAACGCCATCCGGAGCGTGGACGCG 

AATGTGCTGACCCCCATCCGCAGCCTGGAGTACCTGCTGCTGCACAGCAAGCAGCTGCGGGAGCAGGGCATCCA. 

CCCACTGGCCTTCCAGGGCCTCAAGCGGTTGCACACGGTGCACCTGTACAACAACGCGCTGGAGCGCGTGCCCA 

GTGGCCTGCCTCGCCGCGTGCGCACCCTCATGATCCTGCACAACCAGATGACAGGCATTGGCCGCGAAGACTTT 

GCCACCACCTACTTCCTGGAGGAGCTCAACCTCAGCTACAACCGCATCACCAGCCCACAGGTGCACCGCGACGC 

CTTCCGCAAGCTGCGCCTGCTGCGCTCGCTGGACCTGTCGGGCAACCGGCTGCACACGCTGCCACCTGGGCTGC 

CTCGAAATGTCCATGTGCTGAAGGTCAAGCGCAATGAGCTGGCTGCCTTGGCACGAGGGGCGCTGGCGGGCATG 

GCTCAGCTGCGTGAGCTGTACCTCACCAGCAACCGACTGCGCAGCCGAGCCCTGGGCCCCCGTGCCTGGGTGGA 

CCTCGCCCATCTGCAGCTGCTGGACATCGCCGGGAATCAGCTCACAGAGATCCCCGAGGGGCTCCCCGAGTCAC 

TTGAGTACCTGTACCTGCAGAACAACAAGATTAGTGCGGTGCCCGCCAATGCCTTCGACTCCACGCCCAACCTC 

AAGGGGATCTTTCTCAGGTTTAACAAGCTGGCTGTGGGCTCCGTGGTGGACAGTGCCTTCCGGAGGCTGAAGCA 

CCTGCAGGTCTTGGACATTGAAGGCAACTT AGAGTTTGGTGACATTTCCAAGGAC.CGTGGCCGCTTGGGG^ , 

AAAAGGAGGAGGAGGAAGAGGAGGAGGAGGAGGAAGAGGAAACAAGATAGTGACAAGGTGATGCAGATGTGACC 

TAGGATGATGG;SlCCGCCGGACTCTTTTCTGCAGCACACGCCTGTGTGCTGTGAGCCCCCCACTCTGCCGTGCTC 

ACACAGACACACCCAGCTGCACACATGAGGCATCCCACATGACACGGGCTGACACAGTCTCATATCCCCACCCC 

TTCCCACGGCGTGTCCCACGGCCAGACACATGCACACACATCACACCCTCAAACACCCAGCTCAGCCACACA!^ 

actaccctcgaaaccaccacagtctctgtcacacccccactaccgctgccacgccctctgaatcatgcagggaa 
gggtctgcccctgccctggcacacacaggcacccattccctccccctgctgacatgtgtatgcgtatgcataca 
caccacacacacacacatgcacaagtcatgtgcgaacagccctccaaagcctatgccacagacagctc!rrtgccc 
cagccagaatcagccatagcagctcgccgtctgccctgtccatctgtccgtccgttccctggagaagacacaag 
ggtatccatgctctgtggccaggtgcctgccaccctctggaactcacaaaagctggcttttattcctttcccat 
cctatggggacaggagccttcaggactgctggcctggcctggcccaccctgctcctccaggtgctgggcagtca 
cl'ctgctaagagtccctccctgccacgccctggcaggacacaggcacttttccaatgggcaagcccagtggagg 
caggatgggagagccccctgggtgctgctggggccttggggcaggagtgaagcagaggtgatggggctgggctg 
agccagggaggaaggacccagctgcacctaggagacacctttgttcttcaggcctgtgggggaagttccgggtg 

CCTTTATTTTTTATTCTTTTCTAAGGAAAAAAATGATAAAAATCTCAAAGCTGATTTTTCTTGTTATA^ 
CTAATATAAAAGCATTATCCCTATCCCTGCAAAAAAAAAA 
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' MEGEEAEQPAWFHQPWRPGASDSAPPAGTMAQSRVLLLLLLLPPQLHLGPVIAVRA^ 
GGHSLSPEENEFAEEEPVLVLSPEEPGPGPAAVSCPRDCACSQEGWDCGGIDLRE 
EHTmLSLQNNQLEKIYPEELSRliHRLETLNLQNNRLTSRGLPEKAFEH^ 
LTLAPRFLPNALISVDFAANYLTKIYGLTFGQKPNLRSVYLHNNK]^^ 

: . EVL I LS SNFLRHVPKHL P P ALYKLHLKNNKLEKI P PGAFS ELS S LREL YLQNNYLTDEGLDN 

. ETFWKLSSLEYLDLSSNNLSRVPAGLPRSLVLLHLEKNAIRSVDAWLTPIRSLEYL 
QLREQG I HPIAFQGLKRLHTVHIiYNNALERVP SGLP RRVRTLM I LHNQ I TG I GRED F ATTYF 
LEELNLSYNRITSPQVHRDAFRKLRLLRSLDLSGmLHTLPPGLPRNVHVLK^ 
RGAIAGMAQLRELYLTSNRLRSRALGPRAWnDLAHLQLLDIAGNQLTEIPEGLPESLEY^^ 
• QNNKI S AVPANAFDSTPNIiKGI FLRFNKLAVGS WDS AFRRLKHIiQVLD I EGNLEFGDI S KD 

: RGRLGKEKEEEEEEEEEEEETR 

•/Signal .■seG[uerLce 
amino acids 1-48.. . ; ' . 

; N-glycosylation site. - ■ ■ " ■ 

■ amino acids 243-247./ 310-314 , 328-332 / . 439-443/ . • ^ - ' , • - 

.Casein kinase II phosphorylation site. 

.amino acids .68-72 , 84-88, 24 6-250 , 2 92 -.2 96 , 317-321, 591-595 
N-myristoylation site. 

amino acids 19-25,, 107-113, 213-219, . 217-223;, 236-242, 
335-241, 477-483, 498-502, 539-545,^ 548-554 

Leucine zipper pattern. 

amino acids 116-138, 251-273, 258-280, -322-344, 464-486,. 
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GGGAGGGGGCTCCGGGCGCCGCGCAGCAGACCTGCTCCGGCCGCGCGCCTCGCCGCTGTCCTCCGGGAGCGGCA 

GCAGTAGCCCGGGCGGCGAGGGCTGGGGGTTCCTCGAGACTCTCAGAGGGGCGCCTCCCATCGGCGCCCACCAC 

CCCAACCTGTTCCTCGCGCGCCACTGCGCTGCGCCCCAGGACCCGCTGCCCAAC ATGG ATTTTCTCCTGGCGCT 

GGTGCTGGTATCCTCGCTCTACCTGCAGGCGGCCGCCGAGTTCGACGGGAGGTGGCCCAGGCAAATAGTGTCAT 

CGATTGGCCTATGTCGTTATGGTGGGAGGATTGACTGCTGCTGGGGCTGGGCTCGCCAGTCTTGGGGACAGTGT 

CAGCCTGTGTGCCAACCACGATGCAAACATGGTGAATGTATCGGGCCAAACAAGTGCAAGTGTCATCCTGGTTA 

TGCrGGAAAAACCTGTAATCAAGATCTAAA.TGAGTGTGGCCTGAAGCCCCGGCCCTGTAAGCACAGGTGCATGA 

ACACTTACGGCAGCTACAAGTGCTACTGTCTCAACGGATATATGCTCATGCCGGATGGTTCCTGCTCAAGTGCC 

CTGACCTGCTCCATGGCAAACTGTCAGTATGGCTGTGATGTTGTTAAAGGACAAATACGGTGCCAGTGCCCATC 

CCCTGGCCTGCACCTGGCTCCTGATGGGAGGACCTGTGTAGATGTTGATGAATGTGCTACAGGAAGAGCCTCCT ; 

GCCCTAGATTTAGGCAATGTGTCAACACTTTTGGGAGCTACATCTGCAAGTGTCATAAAGGCTTCGATCT^ . ; 

TATATTGGAGG.CAAATATCAATGTCATGACATAGACGAATGCTCACTTGGTCAGTATCAGTGCAGCAGCT^ 

TCGATGTTATAACGTACGTGGGTCCTACAAGTGCAAATGTAAAGAAGGATACCAGGGTGATGGACTGACTTGTG 

TGTATATCGCAAAAGTTATGATTGAACCTTCAGGTCCAATTCATGTACCAAAGGGAAATGGTACCA^ 

GGTGACACAGGAAATAATAATTGGATTCCTGATGTTGGAAGTACTTGGTGGCCTCCGAAGACACCATATATTCC 

tcctatcattaccaacaggcctacttctaagccaacaacaagacctacaccaaagccaacaccaattcctact 
caccaccaccaccacccctgccaacagagctcagaacacctctaccacctacaaccccagaaaggccaaccacc 
ggactgacaactatagcaccagctgccagtacacctccaggagggattacagttgacaacagggtac^ 
. ccctcagaaacccagaggagatgtgttcagtgttctggtacacagttgtaattttgaccatggactttgtggat 
ggatcagggagaaagacaatgacttgcactgggaaccaatcagggacccagcaggtggacaatatctgacagtg- 
tcggcagccaaagccccagggggaaaagctgcacgcttggtgctacctctcggccgcctcatgcattcagggga 
cctgtgcctgtcattcaggcacaaggtgacggggctgcactctggcacactccaggtgtttgtgagaaaacacg 
gtgccgacgg agcagccctgtgggg aagaaatggtggcgatggctgg aggcaaacacagatcaccttgcgaggg 
gctgacatcaagagcgaatcacaaag atga ttaaagggttggaaaaaaagatctatgatggaaapittaaaggaa 
ctgggattattgagcctggagaagagaagactgaggggcaaaccattgatggttttcaagtatatgaagggt^ . 
.gcacagagagggtggcgaccagctgttctccatatgcactaagaatagaacaagaggaaactggcttagactag ■ 
agtataagggagcatttcttggcaggggccattgttagaatacttcataaaaaaagaagtgtgaaaatctcagt 
atctctctctctttctaaaaaattagataaaaatttgtctatttaagatggttaaagatgltcr 
aaagtaacaaattatagaatttcccaaaagatgttttgatcctactagtagtatgcagtgaa^^ 
taaataatttggacaaggcttaatttaggcatttccctcttgacctcctaatggagagggattga^ 
■ agcccaccaaatgctgagctcactgaaatatctctcccrratggcaatcctagcagtattaaagaaaaaagg^ 
actatttattccaaatgagagtatgatggacagatattttagtatctcagtaatgtcctagtgtggcggtggtt 
ttcaatgtttcttcatggtaaaggtataagcctttcatttgttcaatggatgatgtttcagattt^^ 
taagagatccttcaaggaacacagttcagagagattttcatcgggtgcattctctctgcitcgtgtgtgacaag' 
ttatcttggctgctgagaaagagtgccctgccccacaccggcagacctttccttcacctcatcagtatgattca 

GTTTCTCTTATCAATTGGACTCTCCCAGGTTCCACAGAACAGTAA.TATTTTTTGAACAATAGGTACAAT^ 
GXCTTCTGTCATTTAACCTGGTAAAGGCAGGGCTGGAGGGGGAAAATAAATCATTAAGCCTTTGAGT/^ 
GAATATATGGCTGTAGATCCATTTTTAATGGTTCATTTCCTTTATGGTCATATAACTGCACAGCTGAA 
AGGGGAAAATAAATGAAAATTTTACTTTTCGATGCCAATGATACATTGCACTAAACTGATGG 
AAAGTACTGTATAACATCTTGTTTATTATTTAATGTTTTCTAAAATAAAAAATGTTAGTTC 
-CTAATAAAAACAAITATTTGTAAATAAAAACACTGTTAGTAAT. 
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MDFLILALVLVSSLYLQAAAEFDGRWPRQIVSSIGLCRYGGRIDCCWGWARQS^ 
RCKHGECIGPNKCKCHPGYAGKTCNQDLNECGLKPRPCKHRCMNTYGSYKCYCLNGYMLMPD . 
GSCSSALTCSMANCQYGCDWKGQIRCQCPSPGLHLAPDGRTCVDVDECATGRASCPRFRQC.. 
VNTFGSYICKCHKGFDLMYIGGKYQCHDIDECSLGQYQCSSFARCYN^ 
DGLTCVTIPKVMIEPSGPIHVPKGNGTILKGDTGNNNWIPDVGS 

TSKPTTRPTPKPTPIPTPPPPPPLPTELRTPLPPTTPERPTTGLTTIAPAASTPPGGITVDN 
RVQTD PQ KPRGDVF S VLVHS CNFDHGLCGW I REKDNDLHWE P I RD P AGGQ YLTVS AAKAPGG 
KAARLVLPLGRLMHSGDLCLS FRHKVTGLHSGTLQVFVRKHGAHGAALWGRNGGHGWRQTQ I . 
TLRGADIKSESQR - 

Signal sequence: 
amino acids 1-17 

N-glycosylation site. 
:amino acids 273-2.77 

Casein kinase II phosphorylation site , 
amino acids 166-170,. 345-349 

Tyrosine, kinase phosphorylation site, 
amino acids 199-206 



N-myristoylation site, 

amino acids 109-115, 125-131, 147-153, 191-197, 221-^27,, 
236-242, 421.-427, 433-439, 462-468, 476-482. 

Aspartic acid and asparagine . hydroxylation site, 
amino, acids 104-116, 186-198, 231-243 

ft • " ■ ■ ■ . 

Cell attachinent sequence, 
amino acids 382-385 

EGF-like domain cysteine pattern signature, 
amino acids 75-87 



FIGURE 111 



cttctttgaaaaggattatcacctgatcaggttctctctgcatttgcccctttagattgtga 
aatgtggctcaaggtcttcacaactttcctttcctttgcaacaggtgcttgctcggggctga 
aggtgacagtgccatcacacactgtccatggcgtcagaggtcaggccctctacctacccgtc . 
cactatggcttccacactccagcatcagacatccagatcatatggctatttgagagacccca " 
cacaatgcccaaatacttactgggctctgtgaataagtctgtggttcctgacttggaatacc 
aacacaagttcaccatgatgccacccaatgcatctctgcttatcaacccactgcagttccct' 
gatgaaggcaattacatcgtgaaggtcaacattcagggaaatggaactctatctgccagtca 
gaagatacaagtcacggttgatgatcctgtcacaaagccagtggtgcagattcatgctccct 
ctggggctgtggagtatgtggggaacatgaccctgacatgccatgtggaagggggcactcgg 
ctagcttaccaatggctaaaaaatgggagacctgtccacaccagctccacctactccttttc 
. tccccaaaacaatacccttcatattgctccagtaaccaaggaagacattgggaattacagct 
gcctggtgaggaaccctgtcagtgaaatggaaagtgatatcattatgcccatcatatattat 

- ggaccttatggacttcaagtgaattctgataaagggctaaaagtaggggaagtgtttactgt 
tgaccttggagaggccatcctatttgattgttctgctgattctcatccccccaacacctact 

- cctggattaggaggactgacaatactacatatatcattaagcatgggcctcgcttagaagtt 
gcatctgagaaagtagcccagaagacaatggactatgtgtgctgtgcttacaacaacataac 
cggcaggcaagatgaaactcatttcacagttatcatcacttccgtaggactggagaagcttg 
cacagaaaggaaaatcattgtcacctttagcaagtataactggaatatcactatttttgatt. 
atatccatgtgtcttctcttcctatggaaaaaatatcaaccctacaaagttataaaacaga^ 

. actagaaggcaggccagaaacagaatacaggaaagctcaaacattttcaggccatgaagat 
ctctggatgactt.cggaatatatgaatttgttgcttttccagatgtttctggtgtttccagg 
■ attccaagcaggtctgttccagcctctgattgtgtatcggggcaagatttgcacagtacagt 
, gtatgaagttattcagcacatccctgcccagcagcaagaccatccagag tgaa ctttcatgg 
, -gctaaacagtacattcgagtgaaattctgaagaaacattttaaggaaaaacagtggaaa^ ■ 
■ . atattaatctggaatcagtgaagaaaccaggaccaacacctcttactcattattcctttaca 
tgcagaatagaggcatttatgcaaattgaactgcaggtttttcagcatatacacaatgtctt 
gtgcaacagaaaaacatgttggggaaatattcctcagtggagagtcgttctcatgctgacgg 
ggagaacgaaagtgacaggggtttcctcataagttttgtatgaaatatctctacaaacctca 
attagttctactctacactttcactatcatcaacactgagactatcctgtctcacctacaaa 
tgtggaaactttacattgttcgatttttcagcagactttgttttattaaatttttattagtg 
ttaagaatgctaaatttatgtttcaattttatttccaaatttctatcttgttatttgtacaa 
caaagtaataaggatggttgtcacaaaaacaaaactatgccttctcttttttttcaatcacc 
agtagtatttttgagaagacttgtgaacacttaaggaaatgactattaaagtcttattttta 
tttttttcaaggaaagatggattcaaataaattattctgtttttgcttttaaaaaaaaaaaa 
aa 
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MWLKVFTTFLSFATGACSGLKVTVPSHTVHGVRGQALYLPVHYGFHTPASDIQIIWLFERPH 
TMPKYLLGSWKSWPDLEYQHKFTMMPPNASLLINPLQFPDEGNYIVKVNIQGNGTLSASQ 
KIQVTVDD P VTKP WQ I HP P SGAVE YVGNMTLTCHVEGGTRLAYQWLKNGRP VHT S S TY SF S 

•PQ^^srTLHIAPVTKEDIGNYSCLVRNPVSEMESDIIMPIIYYGPYGLQVNSDKGLKVGEVFTV 

. DLGEAILFDCSADSHPPNTYSWIRRTDNTTYI IKHGPRLEVASEKVAQKTMDYVCCAYNNIT; 

. GRQDETHFTVIITSVGLEKIAQKGKSLSPLASITGISLFLIISMCLLFLWKKYQPYKVIKQK- 
LEGRPETEYRKAQTFSGHEDALDDFGIYEFVAFPDVSGVSRIPSRSVPASDCVSGQDLHSTV 
YEVIQHIPAQQQDHPE 

Signal seqpience:. 
amino acids 1-18 

Transmembrane domain; . 
amino acids 341-359 

N-glycosylation site.. 

amino acids 73-77, 92-96, 117-121, 153 -157 / ;i89-193 , ;204 -208 , ^ ^ 
• 276-280/^ 3.08-312 . 

Casein kinase II phosphorylation site. 

amino acids 12.9-133,. 198-202, 214 -2 18 , 3 8.8 -3 92 , 426-430, 
433-43.7 ' . ; - . v 

Tyrosine kinase phosphorylation site, 
amino acids . 2 72 -2 8 0 

N-myristoylation site, 

amino acids 15-21, 19-25, 118-124, 163-167, 203-209, 231-237, 
239-245 

Prokaryotic membrane lipoprotein lipid • attachment site. . 
amino acids 7-18 
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GCAAGCGGCGAAATGGCGCCCTCCGGGAGTCTTGCAGTTCCCCTGGCAGTCCTGGTGCTGTT . 

GCTTTGGGGTGCTCCCTGGACGCACGGGCGGCGGAGCAACGTTCGCGTCATCACGGACGAGA 

ACTGGAGAGAACTGCTGGAAGGAGACTGGATGATAGAATTTTATGCCCCGTGGTGCCCTGCT 

TGTCAAAATCTTCAACCGGAATGGGAAAGTTTTGCTGAATGGGGAGAAGATCTTGAGGTTAA . 

TATTGCGAAAGTAGATGTCACAGAGCAGCCAGGACTGAGTGGACGGTTTATCATAACTGCTC 

TTCCTACTATTTATCATTGTAAAGATGGTGAATTTAGGCGCTATCAGGGTCCAAGGACTAAG 

AAGGACTTCATAAACTTTATAAGTGATAAAGAGTGGAAGAGTATTGAGCCCGTTTCATCATG . 

GTTTGGTCCAGGTTCTGTTCTGATGAGTAGTATGTCAGCACTCTTTCAGCTATCTATGTGGA . . 

TCAGGACGTGCCATAACTACTTTATTGAAGACCTTGGATTGCCAGTGTGGGGATCATATACT 

GTTTTTGCTTTAGCAACTCTGTTTTCCGGACTGTTATTAGGACTCTGTATGATATTTGTGGC. 

AGATTGCCTTTGTCCTTCAAAAAGGCGCAGACCACAGCCATACCCATACCCTTCAAAAAAAT' 

tattatcagaatctgcacaacctttgaaaaaagtggaggaggaacaagaggcggatgaagaa 
.gatgtttcagaagaagaagctgaaagtaaagaaggaacaaacaaagactttccacagaatgc 
cataagacaacggtctctgggtccatcattggccacagataaatcc tag ttaaattttatag 
: ttatgttaatattatgattttgataaaaacagaagattgatcattttgtttggtttgaagtg 
aactgtgacttttttgaatattgcagggttcagtctagattgtcattaaattgaagagtcta 
cattcagaacataaaagcactaggtatacaagtttgaaatatgatttaagcacagtatgatg 
gtttaaatagttctctaatttttgaaaaatcgtgccaagcaataagatttatgtatatttgt 
ttaataataacctatttcaagtctgagttttgaaaatttacatttcccaagtattgcattat 
tgaggtatttaagaagattattttagagaaaaatatttctcatttgatataatttttctctg 
tttcactgtgtgaaaaaaagaagatatttcccataaatgggaagtttgcccattgtctcaag 
aaatgtgtatttcagtgacaatttcgtggtctttttagaggtatattccaaaatttccttgt 
atttttaggttatgcaactaataaaaactaccttacattaattaattacagttttctacaca 
tggtaatacaggatatgctactgatttaggaagtttttaagttcatggtattctcttgattc 
caacaaagtttgattttctcttgtatttttcttacttactatgggttacattttttattttt 
caaattggatgataatttcttggaaacattttttatgttttagtaaacagtatttttttgtt 
gtttcaaactgaagtttactgagagatccatcaaattgaacaatctgttgtaatttaaaatt 
ttggccacttttttcagattttacatcattcttgctgaacttcaacttgaaattgttttttt 
tttctttttggatgtgaaggtgaacattcctgatttttgtctgatgtgaaaaagccttggta 

TTTTACATTTTGAAAATTCAAAGAAGCTTAATATAAAAGTTTGCATTCTACTCAGGAAAAAG 
CATCTTCTTGTATATGTCTTAAATGTATTTTTGTCCTCATATACAGAAAGTTCTTAATTGAT 
TTTACAGTCTGTAATGCTTGATGTTTTAAAATAATAACATTTTTATATTTTTTAAAAGACAA 
ACTTCATATTATCCTGTGTTCTTTCCTGACTGGTAATATTGTGTGGGATTTGACAGGTAA^ 

. GTCAGTAGGATGGAACATTTTAGTGTATTTTTACTCCTTAAAGAGCTAGAATACATAGTTTT 
CACCTTAAAAGAAGGGGGAAAATCATAAATACAATGAATCAACTGACCATTACGTAGTAGAC 

■ AATTTCTGTAATGTCCCCTTCTTTCTAGGCTCTGtTGCTGTGTGAATCCATTAGATTTACAG 
TATCGTAATATACAAGTTTTCTTTAAAGCCCTCTCCTTTAGAATTTAJViLATATTGTACCA 
AAAGAGTTTGGATGTGTAACTTGTGATGCCTTAGAAAAATATCCTAAGCACAAAATAAACCT 
TTCTAACCACTTCATTAAAGCTGAAAAAAAAAAAAAAAAAA 
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, MAP SGS LAVP LAVLVLLLWGAP WTHGRRS NVRV I TD ENWRELLEGD WM I E F Y AP WC P ACQNL 
QPEWESFAEWGEDLEVNIAKVDVTEQPGLSGRFIITALPTIYHCKDGEFRRYQGPRTKK^ 
NF I SDKEWKS I EP VS S WFGPGS VLMS SMS ALFQLSKWI RTCHNYF I EDLGLPVWGS YTVFAL 
ATLFSGLLLGLCMIFVADCLCPSKRRRPQPYPYPSKICiLSESAQPLKXVEEEQEADE 
. E EAES KEGTNKD F PQNA I RQRS LG P S LATDKS 

Signal sequence: 
amino acids 1-26 

. TrsLnsmeinbrane domain: 
amino acids 182-201 

Casein kinase II phosphorylation site. 

, amino, acids 68-72, 119-123, 1.28-132, 247-251 , 257-261 . 

\Tyros.ine kinase, phosphorylation site.- 
amino acids .107-115 

N-myristoylation site. . 

amino acids, 20-26, 192-193 . . 

Amidation site. 
- amino acids 25-29 
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GCGAGTGTCCAGCTGCGGAGACCCGTGATAATTCGTTAACTAATTCAAC?U!ACGGGACCC^ 

CTGTGTGCCAGAAACCGCAAGCAGTTGCTAACCCAGTGGGACAGGCGGATTGGAAGAGCGGG. . 

AAGGTCCTGGCCCAGAGCAGTGTGACACTTCCCTCTGTGACC ATGA AACTCTGGGTGTCTGC 

"ATTGCTGATGGCCTGGTTTGGTGTCCTGAGCTGTGTGCAGGCCGAATTCTTCACCTCTATTG 

GGCACATGACTGACCTGATTTATGCAGAGAAAGAGCTGGTGCAGTCTCTGAAAGAGTACATC 

CTTGTGGAGGAAGCCAAGCTTTCCAAGATTAAGAGCTGGGCCAACAAAATGGAA.GCCTTGAC: 

TAGCAAGTCAGCTGCTGATGCTGAGGGCTACCTGGCTCACCCTGTGAATGCCTACAAACTGG 

, TGAAGCGGCTAAACACAGACTGGCCTGCGCTGGAGGACCTTGTCCTGCAGGACTCAGCTGCA 
GGTTTTATCGCCAACCTCTCTGTGCAGCGGCAGTTCTTCGCCACTGATGAGGACGAGATAGG 
AGCTGCCAAAGCCCTGATGAGACTTCAGGACACATACAGGCTGGACCCAGGCACAATTTCCA 
GAGGGGAACTTCCAGGAACCAAGTACCAGGCAATGCTGAGTGTGGATGACTGCTTTGGGATG 
GGCCGCTCGGCCTACAATGAAGGGGACTATTATCATACGGTGTTGTGGATGGAGCAGGTGCT 
AAAGCAGCTTGATGCCGGGGAGGAGGCCACCACAACCAAGTCACAGGTGCTGGACTACCTCA 
GCTATGCTGTCTTCCAGTTGGGTGATCTGCACCGTGCCCTGGAGCTCACCCGCCGCCTGCTC. 
TCCCTTGACCCAAGCCACGAACGAGeTGGAGGGAATCTGCGGTACTTTGAGCAGTTATTGGA 

^ GGAAGAGAGAGAAAA?^CGTTAACAAATCAGACAGAAGCTGAGCTAGCAACCCCAGAAG^ 
TCTATGAGAGGCCTGTGGACTACCTGCCTGAGAGGGATGTTTACGAGAGCCTCTGTCGTGGG 
. GAGGGTGTCAAACTGACACCCCGTAGACAGAAGAGGCTTTTCTGTAGGTACCACCATGGCAA 
CAGGGCCCCACAGCTGCTCATTGCCCCCTTCAAAG?VlGGAGGACGAGTGGGACAGCCCGCACA 

tcgtcaggtactacgatgtcatgtctgatgaggaaatcgagaggatcaaggagatcgcaaaa 
cctaaacttgcacgagccaccgttcgtgatcccaagacaggagtcctcactgtcgccagcta, 
. ccgggtttccaaaagctcctggctagaggaagatgatgaccctgttgtggcccgagtaaatc . 
gtcggatgcagcatatcacagggttaacagtaaagactgcagaattgttacaggttgcaaat 
tatggagtgggaggacagtatgaaccgcacttcgacttctctaggcgaccttttgacagcgg 
. cctcaaaacagaggggaataggttagcgacgtttcttaactacatgagtgatgtagaagctg. 
gtggtgccaccgtcttccctgatctgggggctgcaatttggcctaagaagggtacagctgtg. 
ttctggtacaacctcttgcggagcggggaaggtgactaccgaacaagacatgctgcctgccc 
tgtgcttgtgggctggaagtgggtctccaataagtggttccatgaacgaggacaggagttct 
tgagaccttgtggatcaacagaagttgac tga catccttttctgtccttccccttcctggt.c 
cttcagcccatgtcaacgtgacagacacctttgtatgttcctttgtatgttcctatcaggct 
gatttttggagaaatgaatgtttgtctggagcagagggagaccatactagggcgaotcctgt 
gtgactgaagteccagcccttccattcagcctgtgccatccctggccccaaggctaggatca 

AAGTGGCTGCAGCAGAGTTAGCTGTCTAGCGCCTAGCAAGGTGCCTTTGTACCTCAGGTGTT 
TTAGGTGTGAGATGTTTCAGTGAACCAAAGTTCTCATACCTTGTTTACATGTTTGTTTTTAT 
GGCATTTCTATCTATTGTGGCTTTACCAAAAAATAAAATGTCCCTACCAGAAAAAAAAAA . 



FIGURE 116 

MKL WVS ALLMAW FGVLS CVQ AE F FT S I GHMTD L I YAEKEL VQS LKE Y I L VEEAKLS KI KS WA 

NKMEALTSKSAADAEGYIJiJiPWAYKLVKRLNTDWPALEDLVLQDS 

TDEDEIGAAKALMRiQDTYRLDPGTISRGELPGTKYQAMLSVDDCFGKGRSAW 

LWMEQVLKQLDAGEEATTTKSQVLDYLSYAVFQLGDLHIU!lLELTRRLLSLDPSHERA(^ 

YFEQLLEEEREKTLTNQTEAELATPEGIYERPVDYLPERDVYESLCRGEGVKLTPRRQKRLF. 

CRYHHGNRAPQLLIAPFKEEDEWDSPHIWYYDVMSDEEIERIKEIAiCPKIARAT^^ 

. VLTVAS YRVS KS S WLEEDDD P WARVNRRMQH I TGLTVKTAELLQ VANYGVGGQ YE PHFD F S 

■ RRPFDSGLKTEGNRLATFLNYMSDVEAGGATWPDLGi^ 
TRHAACPVLVGCKWVSNKWFHERGQEFLRPCGSTEVD 
Signal sequence: 

amino acids 1-17 

N-glycosylation . site . 

amino acids 115-119, 264-268 

GlycosaminoglycaLn attachment site, 

amino acids 490-494 * 

cAMP - and . cGMP- dependent protein kinase phosphorylation site . ; 

amino acids 477-481 ; 

.Casein kinase ,11 phosphorylation site.. 

amino acids 43-47, 72-76, 125-129, 151-155, 165-169, -266-270, 
.346-350, 365-369, 385-389, 457-461, 530-534 
;Tyrosine kinase phosphorylation site, 
amino acids 71-80, 489-496 
. N-myristoylation site . 

amino acids 14-20, 131-137, 171-177, 446-452 
. Prokaryotic membrane lipoprotein lipid attachment site. " . 
amino acids 8-19 
Leucine zipper pattern, 
amino acids 213-235 



FIGURE 117 



GCAGTATTGAGTTTTACTTCCTCCTCTTTTTAGTGGAAGACAGACCATAATCCCAGTGTGAGTGAAATTG 

TTTCATTTATTACCGTTTTGGCTGGGGGTTAGTTCCGACACCTTCACAGTTGAAGAGCAGGCA 

GAAGACAGGACAATCTTCTTGGGGATGCTGGTCCTGGAAGCCAGCGGGCCTTGCTCTGTCTTTGGCCTCATTGA 

. CCCCAGGTTCTCTGGTTAAAACTGAAAGCCTACTACTGGCCTGGTGCCCATCAATCCATTGATCCTTGAG^ 
TGCCCCTGGGGCACCCACCTGGCAGGGCCTACCACC ATG CGACTGAGCTCCCTGTTGGCTCTGCTGCGGCCAGC 

. GCITCCCCTCATCTTAGGGCTGTCTCTGGGGTGCAGCCTGAGCCTCCTGCGGGTTTCCTGGATCCAGGGG^ . 
GAGAAGATCCCTGTGTCGAGGCTGTAGGGGAGCGAGGAGGGCCACAGAATCCAGATTCGAGAGCTCGGCTAGAC 
CAAAGTGATGAAGACTTCAAACCCCGGATTGTCCCCTACTACAGGGACCCCAACAAGCCCTACAAGAA 
CAGGACTCGGTACATCCAGACAGAGCTGGGCTCCCGTGAGCGGTTGCTGGTGGCTGTCCTGACCTCCCGAGCTA 

: CACTGTCCACTTTGGCCGTGGCTGTGAACCGTACGGTGGCCCATCACTTCCCTCGGTTACTCTACTTCACTGGG 
CAGCGGGGGGCCCGGGCTCCAGCAGGGATGCAGGTGGTGTCTCATGGGGATGAGCGGCCCGCCTGGCTCATGTC 
AGAGACCCTGCGCCACCTTCACACACACTTTGGGGCCGACTACGACTGGTTCTTCATCATGCA^ / 
ATGTGCAGGCCCCCCGCCTGGCAGCCCTTGCTGGCCACCTCAGCATCAACCAAGACCTGTACTTAGGCCGGGCA 

. GAGGAGTTCATTGGCGCAGGCGAGCAGGCCCGGTACTGTCATGGGGGCTTTGGCTACCTGTTGTCACGGAGTCT 
CCTGCTTCGTCTGCGGCCACATCTGGATGGCTGCCGAGGAGACATTCTCAGTGCCCGTCCTGACGAGTGGCTTG 
GACGCTGCCTCATTGACTCTCTGGGCGTCGGCTGTGTCTCAGAGCACCAGGGGCAGCAGTATCGGTCATTTGAA 
CTGGCCAAAAATAGGGACCCTGAGAAGGAAGGGAGCTCGGCTTTCCTGAGTGCCTTCGCCGTGCACCCTGTCTC 
CGAAGGTACCCTCATGTACCGGCTCCACAAACGCTTCAGCGCTCTGGAGTTGGAGCGGGCTTACAGTGAAATAG 
AACAACTGCAGGCTCAGATCCGGAACCTGACCGTGCTGACCCCCGAAGGGGAGGCAGGGCTGAGCTGGCCCGTT 
GGGCTCCCTGCTCCTTTCACACCACACTCTCGCTTTGAGGTGCTGGGCTGGGACTACTTCACAGAGCAGCACAC - 
CTTCTCCTGTGCAGATGGGGCTCCCAAGTGCCCACTACAGGGGGCTAGCAGGGCGGACGTGGGTGATGCGTTGG 
AGACTGCCCTGGAGCAGCTCAATCGGCGCTATCAGCCCCGCCTGCGCTTCCAGAAGCAGCGACTGCTCAACGGC 
TATCGGCGCTTCGACCCAGCACGGGGCATGGAGTAGACCCTGGACCTGCTGTTOGAATGTGTGACACAGCGTGG 
GCACCGGCGGGCCCTGGCTCGCAGGGTCAGCCTGCTGCGGCCACTGAGCCGGGTGGAAATCCTACCTATGCCCT_ 
ATGTCACTGAGGCCACCCGAGTGCAGCTGGTGCTGCCACTCCTGGTGGCTGAAGCTGCTGCAGCCCCGGCTTTC' 
CTCGAGGCGTTTGCAGCCAATGTCCTGGAGCCACGAGAACATGCATTGCTCACCCTGTTGCTGGTCTACGGGCC- 
ACGAGAAGGTGGCCGTGGAGCTCCAGACCCATTTCTTGGGGTGAAGGCTGCAGCAGCGGAGTTAGAGCGACGGT 
ACCCTGGGACGAGGCTGGCCTGGCTCGCTGTGCGAGCAGAGGCCCCTTCCCAGGTGCGACTCATGGACGTGGTC 
TCGAAGAAGCACCCTGTGGACACTCTCTTCTTCCTTACCACCGTGTGGACAAGGCCTGGGCCCGAAGTCCTCAA. 

■ CCGCTGTCGCATGAATGCCATCTCTGGCTGGCAGGCCTTCTTTCCAGTCCATTTCCAGGAGTTC^ . 
TGTCACCACAGAGATCACCCCCAGGGCCCCCGGGGGCTGGCCCTGACCCCCCCTCCCCTCCTGGTGCTGACCCC 
TCCCGGGGGGCTCCTATAGGGGGGAGATTTGACCGGCAGGCTTCTGCGGAGGGCTGCTTCTACAACGCTGACTA 
CCTGGCGGCCCGAGCCCGGCTGGCAGGTGAACTGGCAGGCCAGGAAGAGGAGGAAGCCCTGGAGGrGGCTGGAGG 
TGATGGATGTTTTCCTCCGGTTCTCAGGGCTCCACCTCTTTCGGGCCGTAGAGCCAGGGCTGGTGCAGAAGTTC 
TCCCTGCGAGACTGCAGCCCACGGCTCAGTGAAGAACTCTACCACCGCTGCCGCCTCAGCAACCTGGAGGGGCT 
AGGGGGCCGTGCCCAGCTGGCTATGGCTCTCTTTGAGCAGGAGCAGGCCAATAGCAC TTAG CCCGCCTGGGGGC 
CCTAACCTCATTACCTTTCCTTTGTCTGCCTCAGCCCCAGGAAGGGCAAGGCAAGATGGTGGACAGAT^ 
TTGTTGCTGTATTTTTTAAATATGAAAATGTTATTAAACATGTCTTCTGCC ' ' 



FIGURE 118 

MRLSSLIJiJLLRPALPLILGLSLGCSLSLLRVSWIQGEGEDPC^AVGERGGPQNPDSRARLD 

QSDEDFKPRIVPYYRDPNKPYKXVLRTRYIQTELGSEIERLLVAVLTSRATLSTIAVAVNRTV 

AHHFPRLLYFTGQRGARAPAGMQWSHGDERPAWLMSETLRHLHTHFGADYDWFFIMQDDTY 

VQAPRIJ\AIAGHLSINQDLYLGRAEEFIGAGEQARYCHGGFGYLLSRSLLLRLRPHLDGCR 

DILSARPDEWLGRCLIDSLGVGCVSQHQGQQYRSFELAKNRDPEKEGSSAFLSAFAVHPVSE 

GTL^^^RIJ^KRFSALELERAYSEIEQLQAQIRNLTVLTPEGEAGLSWPVGLPAPFTPHSRFEV 

LGWDYFTEQHTFSCADGAPKCPLQGASRADVGDALETALEQLNRRYQPRLRFQKQRLI^GYR 

RFDPARGMEYTLJDLLLECVTQRGHRRAIJUIRVSLLRPLSRVEILPMPYVTEATRVQ^ 

VAEAAAAPAFLEAFAANVLEPREHALLTLLLVYGPREGGRGAPDPFLGVKAAAAELERRYPG . 

TRIiAWIAVRAEAPSQVTlI^DWSKXHPVDTLFFLTTW 

VHFQEFNPALSPQRSPPGPPGAGPDPPSPPGADPSRGAPIGGRFDRQASAEGCFYNADYLAA 
RARLAGEIiAGQEEEEALEGLEVMDVFLRFSGLHLFRAVEPGLVQKFSLRDCSPRLSEELYHR 
CRLSNLEGLGGRAQLAMALFEQEQAJMST 
Signal sequence: 

amino acids -1-15 

Transmembrazie domain: 

amino acids 489-507. 

N-glycosylation site. 

amino acids . 121-125 , 342-346 

cAMP- and cGMP- dependent protein kinase phosphorylation site. 
* amino acids 319-323, .464-468 
Casein kinase II phosphorylation site. 

amino acids 64-68, .150-154, 322-326, 331-337/ 368-372/ 
.385-389, 399-403., 409-413, 473-477, 729-733, 748-752 
Tyrosine kinase phosphorylation site. . 0. 

amino acids 736-743 
N-myristoylation site. 

amino acids 19-25, 23-29, 136-142, 397-403, 441-447, 544-550,' 
558-564, 651-657, 657-663, 672-678 

Prokaryotic ineinbran.e lipoprotein lipid attachment site, 
amino acids 14-25 
Cell attachment seq[uence . 
amino acids* 247-2 50 



FIGURE 119 

CGGAGTGGTGCGCCAACGTGAGAGGAAACCCGTGCGCGGCTGCGCTTTCCTGTCCCCAAGCC . 

^ gttctagacgcgggaaaa atg ctttctgaaagcagctcctttttgaagggtgtgatgcttgg ; 
aagcattttctgtgctttgatcactatgctaggacacattaggattggtcatggaaatagaa 
tgcaccaccatgagcatcatcacctacaagctcctaacaaagaagatatcttgaaaatttca • 
gaggatgagcgcatggagctcagtaagagctttcgagtatactgtattatccttgtaaaacc 
■ caaagatgtgagtctttgggctgcagtaaaggJagacttggaccaaaq^ctgtgacaaagc^ 
agttcttcagttctgaaaatgttaaagtgtttgagtcaattaatatggacacaaatgacatg 
tggttaatgatgagaaaagcttacaaatacgcctttgataagtatagagaccaatacaactg 
. gttcttccttgcacgccccactacgtttgctatcattgaaaacctaaagtattttttgttaa . 
aaaaggatccatcacaggctttctatctaggccacactataaaatctggagaccttgaatat, 
gtgggtatggaaggaggaattgtcttaagtgtagaatgaatgaaaagacttaacagccttct 

. CAAT ATCCCAGAAAAGTGTCCTGAACAGGGAGGGATGATTTGGAAGAT ATCTGAAGATAAAC : 

' agctagcagtttgcctgaaatatgctggagtatttgcagaaaatgcagaagatgctgatgga 
aaagatgtatttaataccaaatctgttgggctttctattaaagaggcaatgacttatcaccc^ 
^ caaccaggtagtagaaggctgttgttcagatat.ggctgttacttttaatggactgactccaa 
atcagatgcatgtgatgatgtatggggtataccgccttagggcatttgggcatattttcaat 
. ' gatgp^ttck^ttttcttacctccaaatggttctgacaatgac tga gaagtggtagaaaagcg 
tgaatatgatctttgtataggacgtgtgttgtcattatttgtagtagtaactacatatccaa' 
tacagctgtatgtttctttttcttttctaatttggtggcactggtataaccacacattaaag 
tcagtagtacatttttaaatgagggtggtttttttctttaaaacacatgaacattgtaaatg 
.tgttggaaagaagtgttttaagaataataattttgcaaataaactattaataaatatt^ 
, gtgataaattctaaattatgaacattagaaatctgtggggcacatatttttgctgattggtt 
aaaaaattttaacaggtctttagcgttctaagatatgcaaatgatatctctagttgtgaatt 
tgtgattaaagtaaaacttttagctgtgtgttccctttacttctaatactgatttatgttct 
aagcctccccaagttccaatggatttgccttctcaaaatgtaclaactaagcaacta^ 
attaaagtgaaagttgaaaaat 



FIGURE 120 

MLS E S S S F LKGVMLGS I FCAL I TMLGH I R I GHGNRMHHHEHHHLQ APNKED I LKI S ED ERME 

LSKSFRVYCIILVKPKDVSLWAAVKETWTKHCDKAEFFSSENVKVFESII^ 

AYKYAFDKYRDQYNWFFLARPTTFAIIENLKYFLLKKDPSQPFYLGHTIKSGDLEYVG^ 

IVLSVESMKRLNSLIiNIPEKCPEQGGMIWKISEDKQIAVCLKYAGVFAEN^ 

KSVGLS I KEAMTYHPNQVV^GCCSDMAVTFNGLTPNQMHVMMYGVYRLRAFGHI FNDALVFL 

PPNGSDND . . : - " 

Signal sequence: 
amino acids 1-33 

N-glycosylation site. 

amino acids 121-125, ..342-34S 

cAMP- sind cG^EP-d®P®I^•dent protein kinase phospliorylation site, 
amino acids .319-323 , 464-468 . . 

Casein kinase II. phosphorylation site. 

amino acids 64-132/ 150-154, 322-326/ 331-335,* 368-372,. 
385-389, 399-403 , 409-413 , 473-477, 729-733, 748-752 

Tyrosine kinase phosphorylation site, 
amino acids .73.6-74 3 

N-myristoylation site. . . 

amino acids 19-25, 23-29, 136-142, 397-403/ 441-447, 544-550,.. 
558-564 , 651-657, 657-663, 672-672 

Prokaryotic membrane lipoprotein lipid attachment site, 
amino acids 14-25 

Cell attachment sequence, 
amino acids 247-250 



FIGURE 121 



CCCACGCGTCCGATCTTACCAACAAAACACTCCTGAGGAGAAAGAAAGAGAGGGAGGGAGAG 
AAAAAGAGAGAGAGAGAAACAAAAAACCAAAGAGAGAGAAAA AATGA ATTCATCTAAATCAT 
CTGAAACACAATGCACAGAGAGAGGATGCTTCTGTTCCCAAATGTTCTTATGGACTGTTGCT 
GGGATCCCCATCCTATTTCTCAGTGCCTGTTTCATCACCAGATGTGTTGTGACATTTCGCAT 
.CTTTCAA?^CCTGTGATGAGAAAAAGTTTCAGCTACCTGAGAATTTCACAGAGCTCTCCTGCT 
- ACAATTATGGATCAGGTTCAGTCAAGAATTGTTGTCCATTGAACTGGGAATATTTTCAATCC . 
AGCTGCTACTTCTTTTCTACTGACACCATTTCCTGGGCGTTAAGTTTAAAGAACTGCTCAGC 
CATGGGGGCTCACCTGGTGGTTATCAACTCACAGGAGGAGCAGGAATTCCTTTCCTACAAGA 
AACCTAAAATGAGAGAGTTTTTTATTGGACTGTCAGACCAGGTTGTCGAGGGTCAGTGGCAA 
TGGGTGGACGGCACACCTTTGACAAAGTCTCTGAGCTTCTGGGATGTAGGGGAGCCCAACAA 
CATAGCTACCCTGGAGGACTGTGCCACCATGAGAGACTCTTCAAACCCAAGGCAAAATTGGA. 
ATGATGTAACGTGTTTCCTCAATTATTTTCGGATTTGTGAAATGGTAGGAATAAATCCTTTG 
. AACAAAGGAAAATCTCTT TAA GAACAGAAGGCft-CAACTCAAATGTGTAAAGAAGG^ . 
AGAACATGGCCACACCCACCGCCCCACACGAGAAATTTGTGCGCTGAACTTCAAAGCACTXC 
ATAAGTATTTGTTACTCTGATACAAATAAAAATAAGTAGTTTTAAATGTTAAAAAAAAAA^ 
. -AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA^^^ 
AAAAA 



FIGURE 122 •• ,. 

MNSSKSSETQCTERGCFSSQMFLWTVAGIPILFLSACFITRiZVVTFRIFQTCDEK^ 
FTELSCYNYGSGSVKNCCPLNWEYFQSSCYFFSTDTISWALSLKNCSAMGA^ 
EFLSYKKPKMREFFIGLSDQVVEGQWQWVDGTPLTKSLSFWDVGEPNNIATLEDC^ 
. -NPRQNWNDVTCFLNYFRICEMVGINPLNKGKSL 

Signal sequence: ■: 
. amino acids 1-42 

. N-glycosylation site, , .\ 

amino. acids 2-6, 62-66, 107-111 

Casein kinase II phospliorylation . site, 

amino acids 51-55, 120-124, 163-167,. 175-179, 181-185 

N-ioyristoylation site. 
. amino -acids 15-21, 74-80 , 155-161 .:. 



Prokaryotic membrane lipoprotein lipid attachment site, 
'amino acids .27-3 8 



FIGURE 123 



GGGACTACAAGCCGCGCCGCGCTGCCGCTGGCCCCTCAGCAACCCTCGAC ATGG CGCTGAGGCGGCCACCGCGA 
CTCCGGCTCTGCGCTCGGCTGCCTGACTTCTTCCTGCTGCTGCTTTTCAGGGGCTGCCTGATAGGGGCTGTAA^ 
TCTCAAATCCAGCAATCGAACCCCAGTGGTACAGGAATTTGAAAGTGTGGAACTGTCTTGCATCATTACGGA 
CGCAGACAAGTGACCCCAGGATCGAGTGGAAGAAAATTCAAGATGAACAAACCACATATGTGTTT TT TGACAAC 
AAAATTCAGGGAGACTTGGCGGGTCGTGCAGAAATACTGGGGAAGACATCCCTGAAGATCTGGAATGTGACACG 
GAGAGACTCAGCCCTTTATCGCTGTGAGGTCGTTGCTCGAAATGACCGCAAGGAAATTGATGAGATTGTGATCG 
AGTTAACTGTGCAAGTGAAGCCAGTGACCCCTGTCTGTAGAGTGCCGAAGGCTGTACCAGTAGGCAAGATGGCA 
ACACTGCACTGCCAGGAGAGTGAGGGCCACCCCCGGCCTCACTACAGCTGGTATCGCAATGATGTACCACTGCC " 
CACGGATTCCAGAGCCAATCCCAGATTTCGCAATTCTTCTTTCCACTTAAACTCTGAAACAGGCACT 
TCACTGCTGTTCACAAGGACGACTCTGGGCAGTACTACTGCATTGCTTCCZAATGACGCAGGCTCAGCCA 
GAGGAGCAGGAGATGGAAGTCTATGACCTGAACATTGGCGGAATTATTGGGGGGGTTCTGGTTGTCCTTGCT 
ACTGGCCCTGATCACGTTGGGCATCTGCTGTGCATACAGACGTGGCTACTTCATCAACAATAAAeAGGATGGAG ' 
AAAGTTACAAGAACCCAGGGAAACCAGATGGAGTTAACTACATCCGCACTGACGAGGAGGGCG . 
AAGTCATCGTTTGTGATCTGAGACCCGCGGTGTGGCTGAGAGCGCACAGAGCGCACGTGCACATACCTCTGCTA 
GAAACTCCTGTCAAGGCAGCGAGAGCTGATGCACTCGGACAGAGCTAGACACTCATTCAGAAGCTTT^ 
GGCCAAAGTTGACGACTACTCTTCTTACTCTAACAAGCCACATGAATAGAAGAATTTTCCTCAAGATGGACCCG- 
GTAAATATAACCACAAGGAAGCGAAACTGGGTGCGTTCACTGAGTTGGGTTCCTAATCTGTTTCTI^ 
. CCCGCATG AGTATTAGGGTGATCTTAAAG AGTTTGCTC ACGTAAACGCCCGTGCTGGGCCCTGTGAAGCC AGCA 
TGTTCACCACTGGTCGTTCAGCAGCCACGACAGCACCATGTGAGATGGCGAGGTGGCTGGACAGCACCAGCAGC 
GCATCCCGGCGGGAACCGAGAAAAGGCTTCTTACACAGCAGCCTTACTTCATCGGCCCACAGA^ 
TTTCTTCTTAAAGGCTCTGCTGATCGGTGTTGCAGTGTCCATTGTGGAGAAGCTTTTTGGATCAG^ 
AAAACAACCAAAATCAGGAAGGTAAATTGGTTGCTGGAAGAGGGATCTTGCCTGAGGAACCCTGCTT^^ 
AGGGTGTCAGGATTTAAGGAAAACCTTCGTCTTAGGCTAAGTCTGAAATGGTACTGAAATATG C I T T^ 
GTCTTGTTTATTTTATAAAATTTTACATCTAAATTTTTGCTAAGGATGTATT^ • 
CTATTTAAACTGTAAATATATTGTCATACAATGTTAAATAACCTATTTTTTTAAAAAA^ 
AAGTTCCAAGCTACTAGTGTTAAATTGGAAAATATCAATAATTAAGAGTATTTTACCCA^ 
GAAGTTTACTGTGATGTTCCTTTTCTCACACAAGTTTTAGCCTTTTTCACAAC^ 
TCAGACCATAGTTGCTTAGGAAACCTTTAAAAATTCCAGTTAAGCAATGTTGAAAT 
• AAGAAACCTCTCAGGTTAGCTTTGAACTGCCTCTTCCTGAGATGACTAGGACAGTCTGTACCC^ 
. AGAAGCCCTCAGATGTACATACACAGATGCCAGTCAGCTCCTGGGGTTGCGCCAGGCGCCCCCGCTCTAGCTCA 
CTGTTGCCTCGCTGTCTGCCAGGAGGCCCTGCCATCCTTGGGCCCTGGCAGTGGCTGTGTCCCAGTGAGCTTTA 
CTCACGTGGGCCTTGCTTCATCCAGCACAGCTCTCAGGTGGGCACTGCAGGGACACTGGTGTCTTTCCATGTA^ 
GTC CCAGCTTTGGGCTCCTGTAACAGACCTCTTTTTGGTTATGGATGGCTCACAAAATAGGGCCCCCAATGCTA 
TTTTTTTTTTTTAAGTTTGTTTAATTATTTGTTAAGATTG 

TCAAGTACAATAACATTTTTAAAAGAAAATGGATCCCACTGTTCCTCTTTGCCACAGAGAAA^ 

CACAGGCTCTGTCGCATTrrCAAAACAAACCATGATGGAGTGGCGGCCAGTCCAGCCTTTTA 

GGAGCAGCCAGGTGAAAGGeCTGGCGGGGAGGAAAGTGAA^CGCCTGAATCAAAAGCAGTT^ 

:TTTAAATTTTTCATCCGCCGGAGACACTGCTCCCATTTGTGGGGGGACATTAGCAACATCACTC^ 

GTTCTTCAAGAGCAGGTGTTCTCAGCCTCACATGCCCTGCCGTGCTGGACTCAGGACTGAAGTGCTGT^^ 

AGGAGCTGCTGAGAAGGAGCACTCCACTGTGTGCCTGGAGAATGGCTCTCACTACTCACCTTGTCTTTCAGCTT. 

CCAGTGTCTTGGGTTTTTTATACTTTGACAGCTTTTTTTTAATTGCATA^ 

GTTATGTGAAACACTTTGCCGCAGGCCGCCTGGCAGAGGCAGGAAATGCTCCAGCAGTGGCTCAGTGCTCCCTG 
GTGTCTGCTGCATGGCATCCTGGATGCTTAGCATGCAAGTTCCCTCCATCATTGCCACCTTGGTAGAGAGGGAT 
GGCTCCCCACCCTCAGCGTTGGGGATTCACGCTCCAGCCTCCTTCTTGGTTGTCATAGTGATAGGGTAGCCTTA 
TTGCCCCCTCTTCTTATACCCTAAAACCTTCTACACTAGTGCCATGGGAACCAGGTCTGAAAAAGTAGAGAGAA 

. GTGAAAGTAGAGTCTGGGAAGTAGCTGCCTATAACTGAGACTAGACGGAAAAGGAATACTCGTGTATTTTAAGA 
TATGAATGTGACTCAAGACTCGAGGCCGATACGAGGCTGTGATTCTGCCTTTGGATGGATGTTGCTGTACACAG 
ATGCTACAGACTTGTACTAACACACCGTAATTTGGCATTTGTTTAACCTCATTTATAAAAGCTTC;^^ 

.CA 



FIGURE 124 

></usr/seqdb2/sst/DNA/Dnaseqs .cnin/ss .DNA77624 ' - ' . 

.xsubunit 1 of 310 aa, 1 stop 
><MW: 35020, pi: 7.90, NX(S/T):-3 
KAiRRPPRLRLCARLPDFFLLLLFRGCLIGAVNLKSSm 
PRIEWKKIQDEQTTYVFFDNKIQGDI^GRAEILGKTSLKIWNVTR^ 
EIDEIVIELWQVKPVTPVCRVPKAVPVGKMATLHCQESEGHPRPHYSWYR^ 
NPRFRNSSFHIJjTSETGTLVFTAVHKDDSGQYYCIASNDAGSARCEEQEMEVYDLNIGG^ 
VLVVLAVLALITLGICCAYRRGYF INNKQDGES 

Important features of the protein: 
Signal peptide: 
amino .acids 1-3 0 

.Trsmsmembrane domain : 

■^eimino acids - 243 -263 ■' \\ - - '^' ':. 

/N-glycosylation sites-. 

. amino acids .104-107, 192-195 : . • / ^ 

cAMP- and cGMP -dependent . protein kinase phdsphoirylation site • 
amino acids 107-110 

Casein kinase II phosphorylation site, 
: amino acids 106-109, 296-299 

Tyrosine kinase phosphorylation site." 
amino acids 6 9-77 

N-myristoylation sites. 

amino acids 26-31, 215-220, 226-231/ 243-248, 244-249, 262-267 



